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SECRETARY ORDERS REVIEW ON POSSIBLE RADIATION TESTING 

Secretary of Defense Les Aspin today asked the Secretaries of the Military Services and 
the directtJT of the Defoise Nuclear Agency to undertake a comprehensive review of all files and 
data bases dating back to the 1940's that may contain information on radiation testing on humans. 

Secretary Aspin said, "I am concerned about reports that human beings may have been 
used in conducting radiation tests without their knowledge. I want to make sure we expire all 
avenues to uncover any information held by the Depanment of Defense that may shed light on 
these allegations and that we are completely forthcoming with our findings. We want our veterans 
and civilians to know how soiously we consider this matt^." 

Secretary Aspin is committed to insuring that an aggressive program is established to 
determine if the Department was involved in the use of humans for radiation testing without their 
knowledge and has appointed the Assistant to the Secretary of Defense for Atomic Energy, Dr. 
Harold Smith, to coordinate die review. Secretary Aspin wants to insure the Department of 
Defense cooperates openly and fully with the Department of Energy in this effort 
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Grumman to Retrench Further 



By James Bernstein 

S l A KK WHI TKH 

Grumman Corp. is expected to announce plans to 
further scale back its operations on Long Island and 
in other parts of the country, senior company officials 
said yesterday. 

The number of jobs that will be eliminated in the 
retrenchment "is not going to be mammoth," said 
one high-level Grumman official, who spoke on the 
condition that he not be named. "What you're going 
to see is more resources and facilities" being curtailed 
than jobs. 

Grumman has remained Long Island's largest com- 
pany, even while cutting its local work force to 9.000 
from more than 23,000 in 1987. the cutbacks have 
occurred as defense spending declined sharply. 

The newest moves, expected within a few days, are 
likely to include a consolidation of electronics and air- 
craft programs, the closing of surplus facilities and 
some layoffs. "Grumman is going to be announcing a 
major change in its strategic functions," the company 
executive said. "It's what we've got to do to be com- 
petitive." 

Pearl Kamer, chief economist for the Long Island 
Regional Planning Board, has been predicting a fur- 
ther shrinkage of the Island's aerospace industry, but 
warned that layoffs "will cause dislocations" in the 
economy. 

Nonetheless, Kamer said, "You have to understand 
that while Grumman is a large company, it is now one 
of many large companies on Long Island. What hap- 
pens at Grumman is significant, but not as signiiicant 
as it would have been 10, 15, or 20 years ago.'* 

Among the key questions Grumman faces, is what 
to do with its vast test facility in Calverton. With all 
but one of its Navy airplane production programs 
shut down, industry experts said the company must 



decide to locate some other type of work at Calverton 
or consider closing the plant, which is owned by the 
Navy and leased to Grumman. 

"It's hard to.envision how you keep that whole fa- 
cility going to build just one plane," said one industry 
expert, referring to the E-2C patrol aircraft, the only 
plane the company still builds from scratch. If Calver- 
ton eventually closes, the expert said Grumman 
might decide to move the E-2C program to Mel- 
bourne, Fla., where the company now builds another 
military surveillance aircraft known as JSTARS. 

The company might also announce plans to close 
facilities in California, where it was developing a new 
spy satellite until the Air Force ordered work stopped 
on the program in November. 

Another key issue for Grumman is how to increase 
revenue. While profits have been relatively strong in 
recent quarters, the gains have been attributed to 
debt reduction and cost cutting, not to an influx of 
cash. Ever tightening purse strings at the Pentagon 
make a surge in Grumman's military sales highly un- 
likely. 

In the most recent budget round last year, the Navy 
canceled a program to significantly upgrade Grum- 
man's EA-6B electronic jamming aircraft. The up- 
grade could have meant at least $6 billion in revenue 
over a decade. The company's F-14 fighter program 
also received a relatively small $188 million project 
for upgrades, a far cry from the heady days of billion- 
dollar purchases of new Tomcats. But the Pentagon 
did agree to buy as many as 28 new E-2C aircraft over - 
the next decade, keeping that program alive. 

"I don't think any of this should come as a major 
surprise," said analyst Byron Callan of Merrill Lynch 
in New York. "The company has telegraphed that 
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The Radiation Task Force 



OFTEN WHEN THE federal government aj>. 
points a task force to study some problem, 
delay appears to be the objective. This seems 
not to be the case with the federal task force on 
j^diation assembled by the White House this week, 
spurred by stories — some of them around for a long 
time — of government-financed radiation-tolerance 
experiments on human beings carried out from the 
'40s to the 70s, the Clinton administration has taken 
the problem in hand and set a schedule for action. 
The work may take many months or even years, but 
a straight course has been set. 

The task force will be made up of representatives 
from the departments of Energy, Health and Human 
Services, Justice, Defense and Veterans Affairs, the 
National Security Council, Office of Management and 
Budget and NASA. The CL\ was not represented at 
the initial meeting on Monday but will also be 
included. The panel, which will meet weekly on a 
staff level, will be responsible for compiling informa- 
tion on all the experiments, locating the individuals 
who were the subjects of tests, determining whether 
the subjects had been fully informed of the risks and 
had given informed consent and assessing what 
damages, if any, they have suffered. Policy matters 
concerning the kind of damages that merit compen- 
sation and the form the compensation might take will 



say very few actual injuries resulted from the 
studies, should subjects be compensated neverthe- 
less because they were misled? Should even those 
who gave informed consent be paid if they suffered 
physical or emotional damage? 

It is being said that tests were conducted in a 
different era, without malice, by scientists strugglinf 
to learn more about radiation and its potential ham 
for human beings and so forth. But the facts suggest 
a more rigorous ethical examination of the cases is ir 
order. Some terrible things were done here by 
people who knew better. The choice of subjects 
among the retarded, prisoners and the terminally ill 
is particularly suspect. The history of experiments in 
Nazi Germany, so clearly remembered in the '40s 
and '50s, should have signaled caution. And the 
spirited protests of at least one prominent scientist 
who was an expert in the field is evidence that 
ethical questions were raised at the time. Some of 
those who participated in the experiments are long 
dead. But others are owed a debt by their country. 
Acknowledging that debt is the first step. The task 
force has an enormous moral responsibility to sort 
out what happened so that Americans can face the 
truth and learn from it and the government that 
encouraged and countenanced these acts can, where 
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Also present were. John McDon 
neU, chairman of the McDonnell 
Douglas Corp., which has a $9 bil 
lion contract with Saudi Arabia for 
72 F-15 fighters, and Michael Arm- 
strong, chairman of Hughes Air 
craft Co., which is selling the Saudis 
an $800-nullion computerized air- 
defense network. Invited but unable 
to attend were representatives of 
Raytheon Corp., which is selling the 
country Patriot antiaircraft missile 
batteries. 

Saudi Arabia began buying large 
quantities of U.S. weapons in 1989 
and stepped up orders following 
Iraq's invasion of Kuwait in August 
1990. The country has ordered 
about $30 billion worth of U.S. mil- 
itary equipment since its buying 
spree began, from Stinger antiai- 
craft missiles and Apache attack 
helicopters to utility vehicles and 
spare parts. 

Last fall, however, the Saudis 
began showing signs they were liv- 
ing beyond their means, falling be- 
hind on a $500 million payment to a 
Pentagon account through which 
the U.S. contractors are paid. After 
a visit to the kingdom in November 
by the Defense Department's un- 
dersecretary for policy, Frank G. 
Wisner, the Saudis made good on 
the debt, but want to renegotiate 
their payment schedule as soon as 
possible, a Pentagon official said. 

"They really don't want to cancel 
these programs," the official added. 
''They feel they had a valid need 
when they purchased them and they 
still have that need." 

The biggest fear among U.S. de- 
fense contractors is that Saudi Ara- 
bia will be forced to cancel or delay 
production of major weapons sys- 
tems, which could lead to layoffs for 
thousands of workers. Although 
they declined to provide specifics, 
Saudi and industry sources insist 
Saudi Arabia will follow through 
with its purchase plans, albeit with 
some changes. 

McDonnell, for example, was told 
that because of anticipated Saudi 
cash shortages in 1994 and 1995, 
the Saudi military may have to de- 
lay purchases of munitions, spare 
parts and testing and training gear 
for the F-15s it plans to buy. But 
McDonnell Douglas spokesman Lee 
Whitney said the sale of the F-15s 
"will move forward on the current 
schedule," with the furst ones to be 
delivered in mid- 1995. 

Also at stake is the sale of up to 
$6 billion in commercial airliners. 
Last year, after personal appeals 
from President Clinton, King Fahd 
of Saudi Arabia decided to buy pas- 
senger jets from McDonnell Doug- 
las and Seattle-based Boeing Co.. 
although no purchase orders have 
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Secrecy's 

Radioactive 

Legacy 

Disclosures^ of secret radiological re- 
leases and medicaJ tests carried out 
decades ago are coming so thick and 
fast, and yet with so littie detail, that the 
principal result is confusion. If outrage is 
warranted, where should it be directed? 

Among the general public, there were 
at least four types of exposure without 
loiowledge and consent. 
" Perhaps 1,000 people were involved 
in medical tests. Lumped together in the 
recent revelations are experiments of 
probably little or no risk, which used 
radioactive tracers to study various 
body systems, and experiments on the 
effects of radiation, which apparently 
involved doses known at the time to be 
dangerous. In the former categor>' are 
the experiments in which retarded boys 
at the Femald State School were fed 
radioactive iron and caidum; in the lat- 
ter, injections of plutonium into 18 pa- 
tients and radiation of prisoners' geni- 
tals. 

There is insufficient evidence to judge 
how great the medical risks were, or 
were then thought to be, or whether any 
of these experiments promised suffi- 
ciently large scientific payoffs to justify 
human experimentation. The apparent 
violations of the Nuremberg Code, 
which requires voluntary consent and 
protection of subjects from "even re- 
mote possibilities of injury, disabilit)*, or 
death," and of the Hippocratic standard, 
"first, do no harm," will have to be 
weighed against the fact that full and 
informed consent was more the excep- 
tion than the rule in medicine at the 
time. 

Nonetheless, one aspect of these ex- 
periments makes the "Buchenwald 
touch," cited in a 1950 memo by an 
internal dissenter, shudderingly apt. 
They were all done on people the Atom- 
ic Energy Commission considered dis- 
posable: prisoners. menLii patients, indi- 
gents, blacks, pregnant (unmarried?) 
women who were soon to give up their 
children for adoption. Whatever re- 
searchers believed tiie risks to be, they 
chose Femald School for their experi- 
ments, not ELxeter. 



In the second category were delib- 
erate secret releases of radioactivity at 
Hanford. Oak Ridge, Los Alamos and 
Dugway (Utah), carried out by the mili- 
tary and the AEG in the course of 
studying radioactive fallout and the fea- 
sibility of radiological weapons. By to- 
day's standards the tens of thousands of 
curie^ released are very large; by coa- 
temporaneous standards (see below) 
they were not. The effects on the gener- 
al population were apparently not even 
estimated. It remains to be seen wheth- 
er researchers can reconstruct them, 

A third category, which has gotten 
little attention, will likely prove to have 
the most expensive consequences and to 
have been the most egregious wrong- 
doing. These were the routine releases 
(including regular accidents) from Han- 
ford, Oak Ridge and perhaps other sites 
that resulted from almost unbelievably 
slipshod handling of radioactivity. Near 
. Hanford, in just the worst three years, a 
quarter of a million people were exposed 
to nearly 700.000 curies. That's 100 
times more than one of the secret tests 
that have been captunng headlines. Oak 
Ridge may have been as bad. The envi- 
ronmental cleanup is going to take 
decades. 
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tributed to ignorance of the dangers of 
radiation and in part to the real and 
perceived urgency of the Soviet threat. 
But only in part. The rest was appalling 
management made possible by the im- 
pregnable secrecy in which the AEG and 
the military operated. 

Finally, there were the atmospheric 
bomb tests. They belong on the list not 
only because of the effects on those 
immediately downwind but because they 
were part of the AEG's long crusade to 
convince Americans that radioactivity 
was beneficent, friendly stuff. At one 
low point, the commission actually pro- 
posed to measure faUout in "sunshine" 
units. For decades it and its successors * 
ridiculed and legally stonewalled anyone 
who questioned the risks or sought 
'compensation. 

Energy Secretary Hazel O'Leary is the 
first to voluntarily break this long, sorry 
pattern of denial and deceit. "I looked at 
the history of the Energy Department 
with the downwinders," she explained, 'It 
doesn't occur to me that is the posture I 
want to be in.'* Notwithstanding the reve- 
lations that were coming from outside 
DOE, her straightforward embrace of 
what is right took considerable courage 
and good judgment, 

O'Leary has handed the administra- 
tion a fait accompli It now has no choice 
but to make the whole story — not just 
the medical tests — public. It's going to 
be an unpleasant process. Secrets held 
tightly for decades will have to be pried 
loose, careers will be reevaluated in 
hindsight, valid and invalid lawsuits will 
proliferate. There will be ovenreaction 
and grandstanding to the juicy bits. Re- 
building trust in government is a slow, 
thankless process — but better than the 
alternative. 

The most valuable lessons should 
come from a hard look at the role 
secrecy played. Inside the nuclear agen- 
cies it corrupted decision-making, supH 
pressing well-founded opposition, cut- 
ting off policy makers from outside 
e.xperts and brushing aside critics like 
the Public Health Service. Over the 
years secrecy bred arrogance and. ulti- 
mately, callousness. No agency was ever 
more sure it knew what was best than 
the AEG — or more wrong. 

There are still plenty of secrets the 
govenunent needs to keep. How to do 
so without paying a cost measured in 
lives and a several-hundred-biilion-doUar 
cleanup is part of what can be learned. 

The writer is a senior fellow of the 
Council on Foreign Relations. 
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COMMITTEE ON 
GOVERNMENTAL AFFAIRS 

WASHINGTON. DC 20B10-eZ60 

December 14, 1993 



The Honorable Les Aspin 
Secretary 

U.S. Department of Defense 
Washington^ DC 20301 



Dear Mr. Secretary: 



In an effort to better understand the health, safety, and 
environmental implications of an atmospheric radioactivity- 
monitor test called the Green Run, conducted at the Hanford 
Reservation in 1949, I asked the General Accounting Office to 
review relevant documents of both the Department of Defense and 
the Department of Energy. During the course of its 
.investigation, the GAO uncovered references to 12 additional 
planned radiation releases at 3 other government facilities. 
Similar to the Green Run test, none of the 12 releases were 
accidental and none were the result of routine plant operations. 
Eight of the tests were part of the U.S. radiation warfare 
program and four were related to atmospheric radiation tracking 
research. 

I am forwarding to you the GAO Pact S3heet, Nuclear Health 
and Safety; Examples of Post World War li Radiation Releases at 
U.S. Nuclear Sites, which summarizes their findings. 1 would 
like your comments on the report, and I ask for your assistance 
and full cooperation in declassifying and releasing all relevant 
information about these and any other planned radiation releases 
conducted by the Department. 

Two of the releases related to che radiation warfare program 
were conducted at the government's Oak Ridge, Tennessee facility; 
six were conducted at the U.S. Army's Dugway, Utah site. These 
tests were conducted between 1948-1952. The four tests related 
to atmospheric radiation tracking occurred at the government's 
Los Alamos. New Mexico facility during 1950. 

In some cases, GAO was unable to uncover much specific 
information about the radiation releases. Therefore, I do not 
believe that it is currently possible to determine whether 
civilians or workers were unwittingly exposed to health-damaging 
doses of radiation, or if there was significant impact on the 
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The Honorable Les Aspin 
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environment. However, I believe it is incumbent upon the 
Department and Congress to review all relevant information in 
order to make these determinations. 

I am asking the GAO to continue their investigation 
concerning all planned releases of radiation by agencies of the 
U.S. government. I am sure that you will do everything in your 
power to ensure that GAO has the full cooperation of dod 
employees, i encourage you to make the review and 
declassification of documents regarding planned radiation 
releases a top priority as we work together to fully understand 
the full impact of the Cold War. Further, I would appreciate 
your efforts to keep ray staff and I informed on the progress of 
this work. 

AS these planned releases were conducted jointly with the 
Atomic Energy Commission, I am forwarding a copy of this fact 
Sheet to Secretary O'Leary. I am encouraging her to make this 
effort a top priority in DOE' a ongoing "openness initiative." 

Once again, I appreciate your leadership in slaying many of 
these Cold War demons, and I look forward to working closely with 
you. 

Best regards. 



Sincerely, 




bhn Glenn 
Chairman 
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LETTER OF TRANSMITTAL 



U.S. House of Representatives, 
Subcommittee on Energy Conservation and Power, 

Committee on Energy and Commerce, 

Washington, DC, October 24, 1986. 

Hon. John D. Dingell, i7„.,„^ 
Chairman, Committee on Energy and Commerce. Rayburn House 
Office Building. Washington, DC. 

Dear Mr. Chairman: I am forwarding to you, for the Commit- 
tee's use. a report prepared by the staff of the Energy Conservation 
and Power Subcommittee titled, "American Nuclear Guinea Pigs: 
Three Decades of Radiation Experiments on U.S. Citizens. Ihis 
report describes material contained in Department of Energy docu- 
ments on radiation experiments using human subjects. 

A review of these documents reveals the frequent and systematic 
use of human subjects as guinea pigs for radiation experimonts. 
Some of these experiments were conducted in the 1940 s and IJoO s, 
and others were performed during the supposedlv more enlight- 
ened I'JGO's and 197()'s. The report describes m detail M experi- 
ments during which about 695 persons were exposed to radiation 
which provided little or no medical benefit to the subjects. The 
report notes that it seems appropriate to Hfe^^.V^e department of 
Energy to make every practicable effort to identify the persons who 
serv^ as experimental subjects, to examine the long-term histories 
of subjects for an increased incidence of radiation-associated dis- 
eases, and to compensate these unfortunate victims for damages. 

This report is the result of an ongoing Subcommittee examina- 
tion of the health and safety policies of the Department of Energr. 
The previous Subcommittee Chairman, Mr. Ottinger, requested 
from the Department documentation on experiments involving 
human test subjects and radiation, which were f^^^^d by DOb or 
its predecessor agencies. During the 99th Congress, the Subcommit- 
tee initiated an intensive review of the documents, and requested 
further information on specified experiments. This report is the 
result of that intensive review. c..u„„„ 
It should be noted that this report was prepared by the Subcom- 
mittee staff for discussion purposes and may not represent the 
views of all Committee members. I believe the Committee and 
others will find this report to be extremely useful in examining 
issues of radiation health and safety and victims compensation. 

Sincerely, „ , • 

Edwaro J. Maukev. Chatrmnn. 
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AMERICAN NUCLKAR GUINEA PIGS: THREE DECADES OF 
RADIATION EXPERIMENTS ON U.S. CITIZENS 



Summary and Conclusions 

Documents provided by the Department ol Energy reveal tlie Ire- 
queiil and systematic use oi" human subjects as guinea P^^s lor radi- 
ation experiments. Some experiments were conducted m the lJ4Us 
at the dawn of the nuclear age, and might be attributed to an igno- 
rance of the long term effects of radiation exposure, or to the 
atomic hubris that accompanied the making of the first nuclear 
bombs. But other experiments were conducted during the supposed- 
ly more enlightened UHMIs and l»70s. In either event, such experi- 
ments cannot be excused. 

These experiments were conducted under the sponsorship ol the 
Manhattan Project, the Atomic Energy Commission, or the Energy 
Res(»arch and Development Administration, all predecessor agen- 
cies of the Department of Energy. These experiments spanned 
roughly thirty years. This report presents the llndings ol the Sub- 
committee stall on this project.' . 

Literally hundreds of individuals were exposed to radiation in ex- 
periments which provided little or no medical benefit to the sub- 
jects. The chief objectives of these experiments were to directly 
measure the biological effects of radioactive material; to measure 
doses from injected, ingested, or inhaled radioactive substances; or 
to measure the time it took radioactive substances to pass through 
the human body. American citizens thus became nuclear calibra- 
tion devices. . 

In many cases, subjects willingly participated m experiments, 
but they became willing guinea pigs nonetheless. In some ca.ses, the 
human subjects were captive audiences or poi)ulations that experi- 
menters might frighteningly have considered "expendable ': the el- 
derly, prisoners, hospital patients suffering from terminal diseases 
or who might not have retained their full (acuities for inlormed 
consent. For some human subjects, informed consent was not ob- 
tained or there is no evidence that informed consent was granted. 
For a number of these same subjects, the government covered up 
the nature of the experiments and deceived the families of de- 
ceased victims as to what had transpired. In many exj)eriments, 
subjects received doses that approached or even exceeded presently 
recognized limits for occupational radiation exposure. Doses were 
as great as 08 times the body burden recognized at the lime the 
experiments were conducted. 
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A later section of this re|.ort, Description of Human Radiation 
Experiments, provides details on 31 experiments, during which 
about r,95 persons were exposed. Experiments are listed by Catego- 
ry and Number as designated by the Department of Energy. Some 
of the more repugnant or bizarre of these experiments are summa- 

"DJr*ingT945 to 1947, as part of the Manhattan Project 18 pa- 
tients who were diagnosed as having diseases which gave them ex- 
pected survivals of less than 10 years were injected with P'utoiH- 
um. to measure the quantity retained by the human body These 
experiments were carried out at the Manhattan piRtrict Hosp tal 
at Oak Ridge. Tennessee; Strong Memorial Hospital in Rochester, 
New York; the University of Chicago; and the University of Cali- 
fornia. San Francisco. Despite the original diagnoses, seven of these 
patients lived longer than 10 years, and five lived longer than^U 
years. Internal investigations by the Atomic Energy Commission 
found that informed consent was not granted m the initial experi- 
ments, since even the word "plutonium was classififd d"*-'"? 
World War II; and living patients were not informed that they had 
been injected with plutonium until 1974. (Category 1.001, Number 

^^ From 1961 to 1965 at the Massachusetts Institute of Technology, 
20 subjects, aged 63 to 83, were injected or fed radium or thorium 
to estimate internal doses and to measure passage of these sub- 
stances through their bodies. Many of these subjects came from the 
nearby Age Center of New England, a research facility established 
to investigate the process of aging and the needs ol the elderly. 
These experiments thus represent a perversion of the Vomers 
original purpose, since feeding the subjects radium and thorium did 
not benefit them as individuals or the elderly population as a 
whole. (Category 1.002. Number 118). . , » rn 

During the 1960s, at the Los Alamos Scientific Laboratory. d7 
normal adults were fed microscopic spheres containing radioactive 
uranium and manganese. These experiments were designed to de- 
termine how fast such spheres would pass through the human body 
after ingestion. It was believed that particles of this size could be 
produced by the atmospheric reentry and burnup of rockets pro- 
pelled by nuclear reactors, or of radioactive power supplies. (Late- 
gory 1.0U3. Number 106). . , „ . , 

During 1946 and 1947, at the University of Rochester, six pa- 
tients with good kidney function were injected with uranium salts 
to determine the concentration which would produce renal injury. 
One patient was diagnosed as being in a "hallucinatory state, an; 
other was considered suffering from "emotional maladjustment, 
and a third, admitted to the hospital for a fifth time was described 
as follows: "As he had no home, he agreed willingly to enter the 
metabolic unit for special studies." (Categorv 1.003, Number 119). 

From 1963 to 1971, 67 inmates at Oregon State Prison and t)4 in- 
mates at the Washington State Prison received x-rays to their 
testes to examine the effects of ionizing radiation on human lertili- 
ty and testicular function. These experiments were conducted by 
the Pacific Northwest Research Foundation and the University ot 
Washington. Subjects had to agree to receive vasectomies a ter 
completion of the exporinients. The Energy Research and Develop- 
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ment Administration planned to begin medical follow up of the ir- 
radiated prisoners, but these plans were dropped in 1971* at the re- 
quest of the U.S. Attorney in Portland after several irradiated in- 
mates filed suits against state and federal governments. (Category 
2.001. Number 2 and Category 2.002, Number 189). , „ , 

From 1953 to 1957, at Massachusetts General Hospital, Boston, 
approximately 12 terminal brain tumor patients were injected with 
uranium to cletermine the dose at which kidney damage began to 
occur. Most of the patients were described as comatose or in a 
"semi-coma." (Category 9.001. Number 166). 

From 1963 to 1965, at the Atomic Energy Commission National 
Reactor Testing Station in Idaho, radioactive iodine was purposely 
released on seven separate occasions. In one of these experiments, 
seven human subjects drank milk from cows which had grazed on 
iodine-contaminated land. This experiment was designed to meas- 
ure the passage of iodine through the food chain into the thyroids 
of the human subjects. In a second experiment, three human sub- 
jects were placed on the pasture during iodine release, and seven 
subjects were placed on the pasture in a third experiment. In addi- 
tion, "several'*^ individuals were contaminated during yet anotfier 
experiment when vials of radioactive iodine accidentally broke. 
Cows grazed on contaminated land and their milk was counted in 
lour of the experiments; in the remaining three, radiation measure- 
ments were made only on the pasture. (Category lO.OOl. Number 

173). , „. , ,,, 

During May 1945, at the Clinton Laboratory, Oak Ridge, lennes- 
see, two groups of 10 subjects were exposed to Ix.'lji rays, to deter- 
mine the dose that would begin to cause reddening of the skin. 
(Category 11.001. Number 51). , 

During 1951 and 1952, at least 14 human subjects were exposed 
to tritium in air, by immersion of body parts in water, or by drink- 
ing These experiments were designed to measure the retention or 
excretion of tritium by the human body. The experiments were car- 
ried out by the Los Alamos Scientific Laboratory, or the t'eneral 
Electric Company in Richland. Washington. (Category 11.001. Num- 
bers 112. 123, 125. 126. 127). , , ^ , 

During 1956, the U.S. Air Force sent manned planes through ni; 
diation clouds from atomic bomb tests at Eniwetok and I3ikini 
Atolls in the Pacific to measure radiation doses in the clouds and 
to the crew. (Category 11.001, Number 133). 

During the early 1950s. Foster D. Snell. a consulting irm. car- 
ried out experiments for the U.S. Army by placing "synthetic ra- 
dioactive soil on the hands of about 118 human subjects, and meas- 
uring the ability of different cleaning agents to remove the con- 
tamination. (Category 11.001. Number 134). 

From 1961 to 19()3. at the University of Chicago and Argonne 
National Laboratory, 102 human subjects were fed rea fallout 
from the Nevada Test Site; simulated fallout particles that con- 
tained strontium, barium, or cesium; or solutions of strontium and 
cesium. This experiment was designed to measure human ••>»so'-P- 
lioii and retention of these radioactive substances. (Category 1 1.OIM. 
Number 186. Part A). , . , , m i 

During the early 19(iOs. at the Oak Ridge Insdtulf (or Nuclear 
Studies. 54 hospital patients with normal intestinal tracts wore led 
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lanthanum-140. This experiment was designed to measure the rate 
at which this radioactive substance passed through the body. (C'ate- 
gory 11.001, Number 18«, Part B). 

During the late 1950s, at Columbia University and Montetiore 
Hoepital, the Bronx. 12 terminal cancer patients were itijected with 
radioactive calcium and strontium. This experiment was designed 
to compare the distribution of these two substances among body tis- 
sues after autopsy. (Category 12.001, Number ir>). 

In 1967 at the Hanford Environmental Health Foundation and 
the Battelle Memorial Institute, both at Richland. Washington, ra- 
dioactive promethium was administered to 14 subjects by injection 
or drinking. These experiments were designed to measure the pas- 
sage of this substance through the body and the ability of a drug 
(chelating agent) to increase the removal of piomethium. (Category 
12.001, Number 110). 

During 1963, at the Battelle Memorial Institute, Richland, Wash- 
ington, five subjects were injected with radioactive phosphorus. In 
addition, live subjects were fed fish from the Columbia River which 
contained radioactive* phosphorus, produced and discharged into 
the river by lenclors at the Atomic ICnergy Conimission s llanford 
Sit^^. These experiments v,viv designed to rstimate the dost^s to 
humans eating contaminated lish. (Categr)ty 12.001, Nuniber 111). 

In many of the leported (experiments, radiation was used as 
treatment for diseases which were resistant to more conventional 
methods. Most frcMpicntly, radiation was iisrd in attempts to treat 
cancer, leukemia, oi other malignant di.sorders of the blood. 'I'lie 
Subconmiittee staff d<)es not (piestion the.se ;if)plicalions, since pa- 
tients were irrndiatecl in an alltMiipt to tri'at their diseases, and in 
some cases the trenl merit was successful In thci.se cases, the radi- 
ation exposure was meant to carry sonie medical befielit for pa- 
tients, and observation of the elfects of exposure, which enhanced 
understanding of radiation ellocts. was incid(»ntal to the treatment. 
In some cases, however, long te? n» medical follow up of the surviv- 
ing patients, which might have provided information for useful 
comparison with othei treatments that might seem promising, was 
not conducted. 

The studies provided hy the l)(»partmont of l^nergy amply demon- 
strate the need for long tcMui medical follow up. Category 10.001, 
Number 09, describes a retrospective study on the health of 
humans exposed to radioactive iodine, and includes as a study pop- 
ulation the group of Marshallese Islanders exposed to fallout from 
early atomic bomb tests. This report notes that thyroid nodules, 
produced by exposure to radioactive iodine, did not litst appear 
among inhabitants of the atoll with the highest fallout until 9 
years after the testing. Nodules began appearing some years later 
among inhabitants of atolls where the doses were lower; and after 
22 years, nodules were still being observed. 

If tliere is one thing the governmeiU can tlo for these experimen- 
tal victims and their families, (»ven at this late date, it is to conduct 
long tetni medical Ibllow up of populations exposed to radioactive 
material. That practice has been adopted by the Defense Depart- 
ment through its Nuclear Test Personnel Review, a registry for 
military personfiel exposed in fallout from atmospheric nuclear 
tests. The pi iinar> objectives oi thf» Review are to idcHitify the ap- 



proximately 200,000 Defense Department peisonnel involved m 
such tests,' to determine their exposures, to identily incidences ol 
death or illness, and to assist veterans in claims lor compensation. 
If this effort can be carried out for military personnel acting m the 
line of duty, surely a similar effort should be possible for the far 
smaller number of peaceful atomic soldiers used as human subjects 
in radiation experiments. 

Recommknoations 

1. It seems appropriate to urge the Department of Energy to 
make every practicable effort to identify the persons who served as 
subjects for the experiments described below, to examine the long 
term histories of subjects for an increased incidence of radiation- 
associated diseases, and to compensate these human guinea pigs for 
damages they have suffered. 

These victims face severe obstacles to compensation under cur- 
rent law, embodied by the Federal Tort Claims Act. The Depart- 
ment of Energy should therefore be encouraged to work with the 
Subcommittee* to d(»velop legislation that provides adcMpiate com 
pensation. , 

2. Human experiments of this nature must never he repeated. 
Many of the.se experiments would not he allowed under current 
federal guide-lines, and it is gratifying that expf;rimenls ol thi:: 
nature apparently did not continue after the early I<)i0s. 

Two overriding principles for human expei imeiiiat ion must be 
followed: The first is that the risks of the experimental I rent meat 
must he reasonable^ in relation to anticipated henelits. Vho second 
is that subjects must b(^ fully informed, and capable .ol undtMStaiid- 
ing the benefits and risks of the treatment. Current federal reguljt- 
tions embody these principle.s, with exceptions that are clearly 
spelled out i'n cases where knowledge from the? treatment might 
l)eneflt society as a whole. The Appendix to this report describes 
these federal regulations. 

The Subcommittee is gratified that the Department ol Energy 
follows curre^nt regulations in its own (experiments. However, the 
sad history of hutnan rndiation exf)erimentat ion mak(»s it clear 
that standards that were acceptable forty years ago appear repug- 
nant today. It therefore seems appropriate to urge that all applica- 
ble federal agencies, including the Department of Energy, frequent- 
ly review their regulations to ensure that human experimentation 
is conducted under the highest ethical standards. 

BArK(;n()UNi) 

The investigation into human radiation experiments began as 
part of an ongoing Subcommittee examination of the health and 
safety policies of the Department of Energy. In June \Wl Repre- 
sentative Richard Ottinger, then Subcommittee? Chnirm.in, reepiest- 
ed from the Department a list of experiments involving Imman test 
subjects and radiation, which were funded hy the Atomic Energy 
Commission, the Energv Research and Development Administra- 
tion, or the Department of Energy. The fbrmeM' two agencies were 
predecessors of the Degprtment of Energy. DOE resi)onde'd to this 
initial reMpie^sf in S<M>l«MnbeM- 1!»KI, encleisiniz snminMries oi many 
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different experiments. In October 1984. Chairman Ottinger request- 
ed further clarillcation and information on the human experimente 
provided. DOE responded to this request in January 1985. provid- 
ing supporting material and fuller descriptions of many of the ex- 
periments, and in some cases reporting more expermients. 

In January 1985. Representative Edward J. Markey became bub- 
committee Chairman, and initiated an intensive review of all the 
documents released by the DOE. Chairman Markey also requested 
further information on individual experiments m August. Novem- 
ber, and December 1985. and in March 1986. 

Review of Released Documents 

The initial information released by the Department of Energy 
consisted of summary factsheets on each of several human radi- 
ation experiments. Each factsheet contained an experiment title, 
designation of federal agency or agencies funding the experiment, a 
list of institutions conducting the experiments, description ol the 
experiment objective, a short description of the experiment, and 
where known, the status of long term medical follow up of experi- 
mental subjects. , i r r 

In response to t!ie Subcommittees October 1984 request for fur- 
ther information, DOE released additional material including dates 
when experiments started and ended, names of responsible govern- 
ment officials, and in some cases supporting documents, such as 
scientific references or project n»p<^rts. DOE also released sonv* ma- 
terial on experiments not pnwiously reportf^d in the summary fact- 

sheets • 
DOE placed the experiments reported in 12 diHerent categories: 

1. Metabolism and Biological EKects of Plutonium, Polonium. 
Thorium. Uranium. Radium, and liead-2r2. 

2. Testicular Irradiation. „ . , . , , 

.3. Whole-body Irradiation for Treatment of Leukemia and Lym- 
phoma. 

4. Teletherapy with Particle Beams. 

5. Other Teletherapy Studies. 

6. Treatment of Polycythemia. 

7. Hematological Effects. 

8. Neutron Captur'- Therapy. 

9. Other Radiation Therapy. 

10. Biological Effects of 1-131. 

11. Other Biological Effects Studies. 

12. Metabolic and Physiological Studies. . . , * 
In many of the reported cases, radiation was used as treatment 

for diseases which were resistant to more conventional methods. 
Most frequently, radiation was used in attempts to treat cancer, 
leukemia, or other maligant disorders of the blood. The Subconi- 
mittee staff dors not question these applications, since patients 
were irradiated in nn attempt to treat their diseases, and in some 
cases the treatment was successful. In these cases, the radiation ex- 
posure was meant to carry some medical benefit for patients, and 
observation of the effects of exposure, which enhanced understand- 
ing of radiation effects, was incidental to the treatment. The Sub- 
■comniitt»>p staff ren-lily acknowledges the scientific advancement 



produced by such observations and commends those scientists and 
physicians who engaged in such research. Xniral freat- 

In many of the cases where radiation was used for nied cal treat- 
mint the're was little long term medical follow up of he irradmted 
patients. In part, this may have been due to>he fact hat the bene 
nu of medical radiation were clear. '"^J'^ted pat ents n some 
cases showed higher survival rates than patients treated with other 
methods But since radiation can also cause cancer, long term 
Show up on surviving patients may have provided information for 
a useful comparison with other present treatments or with treat 
ments that might seem promising in the future. j^ciannt 
The follow up provisions of one particular experiment, des gnat- 
ed Category 4.004. Number 179. should be noted with approval The 
object vl of this project is to determine the effecUyeness of neutron 
beam irradiation as compared to standard "-radiation for the man^ 
agement of certain malignant tumors. This P^«Jf^VL^""fl';^nal 
National Cancer Institute and is earned out at the ff/"^' ^aU^ 
Acclerator Laboratory, a facility owned by the Department ol 

Thfs^project began in l!)7r. and is continuin,^ '"^7 P^rSrto JJeat- 
Iv 1400 patients have been referred to the program. Prior to treai 
ment pa ents must agree to comply with '""R-^?"'-'" Jf," 
quire nents. which include regular physical examinations and labo- 
nitorv tests Every effort is made to contact patients who mish 

^'heSiled appointments, and fewer than 1 P;'--',;' ...'-^'''j'^ 
treated at this facility are currently considered lost t„ '"''ow up. 
The Ibllow up efforts at this Fermilab project should be applauded 
and they represent a model that should be duplicalexi in other DOL 
investigations of medical therapy. rpnorted to 

In many of the other human experiments which DOE reported i' 
the Subcommittee, however, subjects received htt e or no me^dicd 
benefit from their exposure. These experiments '"^^ ^f,!^";, 
al categories: In one group, human subjects were '"J^^ted with or 

ed radioactive material, and its passage through the body was 

monitored. The major objective of these e'^P^^I^f '.dTation dosTs 
pare re.sulLs with mathematical models P'-^d-f '"g^adiat.on dos^^^^ 
for occupational or accidental exposure. Although these exper 
mente did provide information on the retention and absorption of 
radioactive material by the human body, the ^'^P^"";^^"^^^ 
theless repugnant because human subjects were f sentially used np 
guinea pigs and calibration devices, n a second group of exper 
ments, the administration of radioactive material was ac uaUy in 
tended to cause damage to the human body, and the experimenters 
sought to correlate the amount of damage done with the dose re 

'"iniome of the experiments described, the human subjects were 
captive populations: the elderly, prisoners, and hospi al Pat«ent^s 
who might not have retained their full ^-^cult.es t.H informed con- 
sent. In other experiments, the subjects were volunteers, but they 
were willing guinea pigs nonetheless. -, , • in thp 

The human radiation experiments are described in detail in the 

following section. 
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DESCRirrH^N of Human Radiation Expekimknts 

Category and Number labels below are as designated by the De- 
partment of Energy in its responses to :the Subcommittee. In many 
cases, occupational exposure limits are provided for comparison 
with the doses or amounts of radioactive material received by sub- 
jects. Present dose limits are taken from Title 10, Code of Federal 
Regulations, Part 20. The maximum permissible body burden is an 
occupational limit for the allowable amount ol a given substance 
that may be internally deposited in an individual. It is generally 
recognized among the scientific community that doses to the gener- 
al population should be no more than one tenth the allowable doses 
to radiation workers. Values presented below for maximum permis- 
sible body burdens are taken from NCRP-22, a handbook of the 
National Committee on Radiation Protection, which is a non-gov- 
ernmental organization that recommends standards for radiation 
exposure. 

In addition to the experiments described in the Surnmary and 
Conclusions of this report, many experiments are of special concern 
because of the circumstances of the pcMSons used as subjc^cts, or be- 
cause of the doses which some subjects received relative to present 
occupational limits. In r^xperiments where tlie radioactive material 
administered was greater than the present maximum permissible 
body burden, doses are classified as potc^ntially greater than 
present occupational limits, since not all of the material arlminis- 
teied might have remained in the body. Thes** experiments of spe- 
cial concern are listed bchivv, and are followed by descri|)t ions of all 
exf>eriments. 

C'ategory 1.001, Number I. Subjects weie diagnosed as terminal 
within 10 years; one subject was a child; un evidence of informed 
consent; potential doses much greater than occupational limits, 

1.002, Number 118. Subj(»cts were eldc»rly; potential doses greater 
than occupational limits. 

1.003, Number 12. Subjects were terminal |)atients; potential 
doses greater than occupational limits. 

I, 003, Number 110. Subjects were hospital patients; some doses 
produced kidney damage. 

2.001, Number 2. Subjects wcmc prisoncMs; doses wetc* greater 
than occupational limits 

2.002, Number 18!). Subjects were prisontTs; doses were greater 
than occupational limits. 

3.001, Number 4!K Doses were gr(»ater than occupational limits. 

O.OOl, Numb(T !(»(». Subjects were terminal brain tunjor patients, 
and most were comatose; son\e doses produced kidney damage. 

10.001, Number 173. Radioactive iodine was intentionally re- 
leased to the environment. 

II. 001, Number HI. Doses were greater than occupational limits. 
IIOOK Number M. I)oses were greater than occupational limits. 
11.001, Number 121. Subjects were hospital patients; doses were 

^feater llum occupational limits. 

11.001, Number Potential doses were greater than occupa- 

tional limits. 

11.001, Numbei Polential doses werc^ greater than occupa- 

tional limits. 
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11.001, Number 133. Doses were greater than occupational limits. 

11.001, Number 1H6, Part B. Subjects were hospital patients; po- 
tential doses were greater than occupational limits. 

Category 12.001, Number 15. Subjects were terminal cancer pa- 
tients; potential doses were greater than occupational limits. 

12.001, Number 100. Potential doses were greater than occupa- 
tional limits. 

12.001, Number 12S. Potential doses were greater than occupa- 
tional limits. 

Category 1. Metabolism and Biological Effects of Plutonium. 
Polonium, Thorium, Uranium. Radium, and Lead-^12 

CATEOORY l.OOl, NUMBER 1 

Plutonium injections into humans 

During 1945 to 1947, 18 patients were injected with plutonium. 
These experiments were carried out by the Manhattan Project. The 
following hospitals were involved in the experiments, with the 
number of patients involved for each indicated: 

Manhattan District Hospital, Oak Ridge. Tennesset* ( D. 

Strong Memorial Hospital, Rochester, New York (ID. 

Billings Hospital, University of Chicago (3). 

University Hospital, University of California, San KnuKisco i.n 
According to an Energy Research and Devolopmont Adrnim.^l ra 
ti<m (ERDA) fact sheet of February 107(5, the rationale lot thi.s ex- 
periment was that several thousand Manhattan Project workers 
had been involved in handling plutonium. accurate inlormation 
was needed on the retention and excretion of internally deposited 
plutonium for setting safety criteria, and animal experiments had 
produced confiicting data which could not be extrapolated to 

humans. . xi i i • ♦ 

In choosing subjects, the original criteria specified that subjects 
should be older, with relatively short life expectancies. All subjects 
chosen were diagnosed as having existing diseases that gave them 
an expected survival of less than 10 years. Most were over 45, but 
one subject was five years old, and another was IH. The oldest pa- 
tients were 08. The quantities of plutonium injected ranged from 
1.(5 to 98 times the body burden value recognized at the time of the 
experiments, where a body burden is the permi.ssible occupational 
limit for an internally deposited radioisotope. 13 of the patients re- 
ceived between 7 and 10 body burdens. Patients were momtoredlor 
their excretion of plutonium. They received no medical benefits 
from the injections. r ■ • • » i 

In 19G7. a Berkeley radiobiologist learned that one of the injectef 
patients had lived for 20 years. She investigated the whereabouts o 
other patients, and in 1972 published a scientific paper noting that 
four patients were then alive. In a subsequent follow up investiga- 
tion, the Department of Fnergy determined that 9 patients died 
within 3 years, one in H years, one each in 11 and I I years, am 
four alter 20 years. One was lost to follow up. and one was still 
living as of October 19H3. In one case, the original diagnosis of dis- 
ease later proved to be ttiaccurate. 
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In 1974. following the report that four patients were still alive, 
the Atomic Energy Commission conducted internal investigations 
to determine if the experimental patients had granted informed 
consent for their exposures. A report transmitted in August 1974 
found that experimenters had failed to obtain informed consent in 
several instances. Formalized standards for patient consent to ex- 
perimental procedures did not exist prior to 1946. In addition, even 
the word "plutonium" was classified until the end of World War II. 
The AEC, which succeeded the Manhattan Project, established a 
policy of formalized patient consent in 1947, One patient, injected 
in 1947, was the only subject injected after the AEC had been 
formed. This patient's hospital record contained a statement by at- 
tending physicians that the individual had been properly informed 
of the experimental nature of the injection. The AEC could find no 
records of consent for any other patient, and determined from oral 
testimony that at least one patient had not been informed. 

On this issue, a June 1983 Department of Energy memo conclud- 
ed that: 

The issue of informed consent, if raised, will be difriciilt to denl with in the light 
of present DOE and Federal policies and procedures reRarding human subjects. 
These are vastly more codified and oxplicit than any guidance available at tht* time 
the injections were given, and the procrdures uscfd at that time would not meet 
standards adopted and currently applied by DOE and other federal organizations. 
(Memo from Nathaniel V. Barr to Alvin VV. Trivt'lpirn'. Director. Olllce of Energy 
Research. Department of Energy, June .'Id. l!)S:i.» 

In 1973, the Center for Human Radiobiology ((HH), Argonne Na- 
tional Laboratory, initiated a follow up study of surviving patients 
and a program to exhume deceased patients for whom permission 
could be obtained. These studies were designed to examine how 
much plutonium remained in the bodies of subjects. The 1974 AEC 
investigations found that even by 1973 standards, informed consent 
had not been obtained for these studies. A memorandum dated De- 
cember 21. 1972 from [name deleted], Argonne National Laborato- 
ry, to (name deleted], Center for Human Radiobiology, contained 
the following instructions in regard to studies on the surviving pa- 
tients: 

Please note that outside of CUR we will never use the word plutonium in regard 
to these cases. 'These individuals are of interest to us because they may have re- 
ceived a radioactive material at some time' is the kind of statement to be made, if 
we need to say anything at all [emphasis in original). (Quoted in Division of Inspec- 
tion Report 44-2-326, U.S. Atomic Energy Commission, August 16, 1!)74. p. 10.) 

Consequently, patients alive in 1973 were not informed that they 
had been injected with plutonium in the 1940s. Relatives of de- 
ceased patients were told that exhumation was necessary to deter- 
mine the composition of an "unknown" mixture of injected radioac- 
tive isotopes. Injection was also represented as having been an ex- 
perimental treatment for the patients' diseases, a statement that is 
not true. As a second AEC investigation concluded: 

Relative to the study undertaken in VMW, informed consent was not obtained from 
surviving patients who were the subject of the study. 

Consent, following improper disclosure, was obtained from the next of kin of an 
exhumed patient. Improper disclosure was made to the next of kin of additional de- 
ceased patients who have not been exhumed. (Division of Inspection Report 44-2- 
31^0. U S Atomic Rnergy ( 'ornniis^'ioii. Aiigu.st 12. VMA, pp. 11. 12.1 
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As a result of the 1974 investigation, the AEC contacted the doc- 
tors of the four living patients, and asked the doctors to inform the 
patients of the nature of the Manhattan Project injections. One 
doctor did not tell his patient because he felt the information 
would be detrimental to her health; this patient has since died. The 
other three patients were informed. 

A scientific paper published in 1976 calculated doses to the in- 
jected patients, and concluded from these calculations that in spite 
of the apparent lack of induced tumors among the patients: 

The liver doses do not appear to be high enough to be carcinogenic, but compari- 
son of the bone surface doses with radium doses that have induced bone tumors in- 
dicates that .six of these cases have received doses hiRh enough to be coiisidert^d car- 
cinogenic. (R.E. Rowland and P.W. Ourbin. Survival, causes ol death, and estimated 
tis.sue doses in a group of human beings injected with plutonium, in The Health Ef- 
fects of Plutonium and Radium, J.W. Press. Salt Lake City. I!>7<>,) 

CATEGORY 1.002, NUMBER 118 

Administration of radium and thorium to humatus 

During the period 1961-1965, doses of the nuclides Radiunv224. 
and Thorium-234 were given to 20 volunteers, men and 7 
women, aged 68 to 83. Six subjects were injected with radium, six 
were injected with thorium, one ingested radium, one ingested tho- 
rium, and six ingested both radium and thorium. These experi- 
ments were funded by the AE(' and carried oul at iUv Mjj.ssachu- 
setts Institute of Technology. 

The experiments were designed to examine ihr metabolism fnim 
radioactive substances that might be smiliar to those invested by 
radium dial painters in the earlier part of the 2()th century, many 
of whom subsequently developed cancer of the jaw or mouth. The 
specific matter of concern was whether Thorium-22H, which may 
have been present in dial paints, would have contributed a signifi- 
cant dose to painters. After the subjects were fed or injected with 
the radioactive substances, the substances were monitored by meas- 
uring their presence in blood, in the breath, in excreted matter, 
and by whole-body counting of the subjects. F'atients were moni- 
tored for up to 120 days. 

Doses given to patients were 0.2 to 2.4 microcuries of radium, or 
1.2 to 120 microcuries of thorium. For comparison, maximum per- 
missible body burdens are 0.07 microcuries for Radium-224, and 20 
microcuries for Thorium-234. 

Most of the subjects were obtained from the Age Center of New 
England, Boston. A few were retired MIT employees. The subjects 
received no medical benefits from the experiment. 

According to material received from the Department of Energy, 
the Age Center of New England was a non-profit research facility 
established in 1954 to investigate the process of aging and the 
needs of the elderly. The Center's pool of subjects consisted of sev- 
eral hundred "apparently healthy men and women" over the age 
of 50 who had declared their willingness to be studied in a variety 
of research projects on aging. These subjects lived elsewhere and 
had to be active enough to come to the Center to participate in re- 
search. 

In 1957. the first published annual report of the Age Center de- 
scribed the following ongoing reseach projects: ' ('orrolatos of Anxi- 
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etv in Older Persons; I'he Nutrition of Ai)!)!ucntly Normal Apng 
Persons;" "Prejudice and Older People." and "A T iemalic Analysis 
of Later Lile." which obtained the attitudes ol elderly persons 
through questionnaires and oral interviews. The AEC experiments 
with Age Center subjects thus represent a perversion of the Cen- 
ter s original purpose: Feeding the subjects radium and thorium 
was of no direct benefit to the subjects or to the elderly population 
as a whole, and was not related to phenomena connected to the 

"^Sfe'STwas conducted in two phases. In the first phase, sub- 
jects were injected with either radium or thorium, and the passage 
of the material through the body was measured. The principal 
reason for these experiments was to calibrate counting equipment 
that would be used in the second phase, which was the ora inges- 
tion of mixtures of radium and thorium. Excretion and whole body 
counting was also monitored for the phase two patients. These ex- 
periments were reported to the AEC in annual progress reports in 

^^fn ^January 2, 198n letter to the Subcommittee Chairman, the 
Department of Energy reported that no "'L ^^''^;;*'",^?": 

ducted on the health of the experimental subjects. 1 he Af,^ Center 
no longer exists and one professor who conducted the s udy had 
"no idea how any records of survival history ^""'^ /^^.°!^"'"^ ;,, 
lie stated that finding the patients, if still alive, may be lik.' doing 
a missing persons search.- 'Iho youngest vt.limleer would be ap- 
pi(i!icliiiig K!". years old tod.iy. 

CAIKCOUY I. lin t. NDMllKIt W. 

Pitlnnium ntliuiiiiati ivil lo humane 

From l!)4:j to 1!)17. radioactive |iolonium was injected into t hos- 
pital patients, and given orally to a lifth. Rates of excretion were 
measured. These studies were funded by the Manhattan Project 
and the AEC. and were conducted at the University ol Rochester. 

The objective of the experiment was to obtain data on human ex- 
cretion of polonium to obtain a correlation with more extensive 
data from rats. Hospital patients were used as subjects because th 
experimenters wanted persons who had not been exposed to poloni- 
um through work or accidents. . Qf.,J 
The experiments were described in a scientific publication Stud- 
ies of polonium metabolism in human subjects. Chapter 3 ol Biolog- 
ical Studies with Polonium. Radium and PH't""'""'. '^f.V.T' KkI 
clear Energy Series. Volume Vl-'l. McGraw-Hill, New York. !).)(). 
All subjects had incurable diseases. Patient 1 was sullering from 
lymph cancer, and was injected with 22 mirrocuries of polonium. 
Patient 2 had acute leukemia, was injected with 11 microcuries. 
and died six days later. Patients 3 and 1 suffered from chronic leu- 
kemia. and were injected with 12 and 9 microcuries. respectively. 
Patient f. suffered from chronic leukemia, and ingested IH micro- 
curies of polonium. Excretion of polonium was followed, and an au- 
topsy was conducted on the deceased patient to determine which 
organs absorbed th«- polonium. The age o( the patients ranged from 
early thirties to early forties. 
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The isotope administered is not specified, bu the most readily 
available isStope at the time was fo onium-^210. For ^o-TPp^TiL'"^ 
with the doses, the maximum permissible body burden for Poloni- 
um-210 is 0.4 microcuries. , 

In Janaury 1985, the Department of Energy transmitted to the 
Subcommittee summary factsheets on this, and many other expen- 
ments. The factsheet for this experiment reported no follow up on 
these experimental subjects. 

CATEGORY 1.003, NUMBER 21 

Absorption of lead-212 by the human gastrointestinal tract 

Lead-212 was fed to three human subjects and gastrointestinal 
absorption and excretion over 24 hours ^e'-eexammed Similar 
measurements were made on two human subjects injected with 
Lead-212. and the results for ingestion and injection were com- 
pared These experiments were conducted to compare experimental 
Results with existing models used by the International Commission 
on Radiological Protection (ICRP) and the National Council on Ra- 
diation Protection (NCRP), organizations which "-econi mend radi- 
ation exposure standards. These e''P«/7«"tf. ^'x'l^.'^'I.VTle Je ^ 
the University of Rochester, were funded by the AEC, and weie re 
ported n UCRL-18140, Lawrence Radiation Laboratory. University 
Sf Cafi/ornia, Berkeley, April 19GR, pp. 217-232. ^^^e ma lena^^^^^^^^^^^^ 
the Department of Energy on this experiment reported no inloima 
tion on doses, and no follow-up on the experimental subjects. 

CATEOOUY 1.003. NUMBEIl 100 

Some biological aspects of radioactive microspheres in humans 

During the l%()s. r,7 normal adults were led very small spheres 
containing radioactive Uranium-235 and Manganese-r,4. to deter- 
m ne how long it would take these spheres o pass through the 
^astro-intesinal tract. The human subjects received no medical ben- 

efit from this experiment. . ^^tonii-,! hi7irds 

The experiment was designed to assess the Potential hazards 

from atmospheric reentry and burnup of '"O'^'^^ts Pr^Pf/'^^^^J "^j 
clear reactors, or of radioactive power supplies. Such burnup could 
produce particles small enough to be inhaled or '"gested In order 
to estimate internal radiation doses that humans might re^^^^ 
from such accidents, information was needed on the time th« 
dioactive particles might remain in the body. The human subjects 
we?e Workers at Los Alamos Scientific Laboratory, except fo. 
one individual who was the wife of the principal '"^^sf g^lor 

During the experiment, subjects were given a gelatin capsule 
containing U-23r;and Mn-54. in spheres 100-2()0 microns '» diame- 
ter (a mifron is one-millionth of a meter) Both U-2.i.^> and Mn-.4 
emit radiation which would penetrate the gelatin. The Mn-.>4 
spheres werL coated with ceramic, the U-235 spheres were uncoat- 
ed Subjects each swallowed a capsule, and feces were collected and 
counted to determine how long the capsules 

One subject repeated ingestion of the sample 10 ^ ffere" , t mes to 
provide an estimate of Variation within the same individual. Sev- 



i 1 



eral others" reix^nlod ingestion at diHcMi'nl times ol the day to pro- 
vide an estimate of how results might change with tirne of day. 

The experiment was conducted at Los Alamos Laboratory, was 
funded by the Atomic Energy Commission and was reported in 
document LA-3365. Los Alamos Scientific Laboratory, August 

The factsheet which the Department of Energy supplied the bub- 
committee reported no follow up on these experimental subjects. 

CATECOKY l.(H):i, NUMHRK 110 

Injection of uranium salts 

During 194B and U)47, six patients with good kidney function 
were injected in increasing doses with uranium nitrate, enriched m 
U-234 and U-235. The objectives of the experiment were to: deter- 
mine the dose of uranium salt which produced renal injury; meas- 
ure the rate of excretion of uranium salts; and observe the etjects 
of modifying rates of excretion. These experiments were carried out 
at the University of Rochester, Atomic Energy Project. 

The experiments are described in UR-37, dated June 1948. which 
apparently was a project report to the Atomic Energy Conrimission. 
The human subjects received no medical benefits from these ex- 
periments, and in fact the treatment seemed designed to induce 
kidney injury in at least one patient. It was recognized that urani- 
um salts could damage the kidney, and the experiment Pja^^ed o 
identify the concentration that would produce just detectable 
renal injury." (U 11-37, p. 7) . . r 

Th(^ experimental subjects ssen» chosen frmn a large gipuj) ol 
hosnilnl patients; those si'lected had reasonably normal kidney 
function In addition, "The probability that the patient would bene- 
ni \rvm continued hospitalization and ntedical care was also a 
factor in the choice. When higher levels of dosage were contemplat- 
ed, individuals from the older age groups were preferred m view ol 
the remote possibility that late radiation effects might occur . . . 

^'^'Patient^i was in the hospital because of rheumatoid arthrithis 
and urethral strictures. Patient 2 was hospitalized because of acute 
alcololism. "hallucinatory state," cirrhosis of the liver and possible 
neural damage. Patient 3 was a young woman in fairly good phys- 
ical condition except for mild chronic undernutrition which was 
thought to be secondary to an emotional maladjustment tUK-i5/. 
p 18) Patient 4 entered the hospital because of chronic alcoholism 
and bleeding from the gastrointestinal tract; 12 days alter uranium 
injection, patient 4 was injected with citrate to examine its effect 
in further removal of uranium. "Unfortunately, this solution was 
so hypotonic" that blood appeared in the Pa^i^^f ,s V^iT o-r^ oof 
temperature rose to 39.5 degrees C [103 degrees (UR-37 p. 29). 

Patient 5 suffered from chronic cough, had a history of rather 
high alcohol consumption, and was diagnosed as having pneumonia 
when he entered the hospital. Uranium doses had been successive- 
ly increased with each new patient. Patient 5 showed trace 
amounts of protein in his urine, a sign of kidney disfunction, on 
the last day before leaving the hospital. He was not followed up 
Patietit 6 remained in the hospital from October 194G to April 
WUl This was his filth admission to the hospital. Previous diag- 
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noses had included heart disease, chronic alcoholism, and pneumo- 
nia; the present admission was for an ulcer. "As he had no home, 
he [Patient 6] agreed willingly to enter the metabolic unit for spe- 
cial studies." (UR-37, p. 41) Patient 6 received the largest dose, 70 
microgram of uranium per kilogram weight, and clinical analysis 
suggested that "tolerance had been reached" for kidney injury. 
(UR-37, p. 55) 

The summary factsheet which the Department of Energy submit- 
ted to the subcommittee reports no follow up on the experimental 
subjects. Funding for the experiment is not specified, but it pre- 
sumably would be from the Manhattan Project, since the AEC was 
not established until 1947. 

Category 2. Testicular Irradiation 

CATEGORY 2.001, NUMBER 2 

Testicular irradiation of inmates at Oregon State Prison 

From August 19(53 to May 1971, 67 volunteers at the Oregon 
State Prison were subjected to testicular irradiation by x-rays. Ra- 
diation doses ranged from 8 to 600 roentgen in single acute expo- 
sures, except that six prisoners were irradiated a second time, one 
a third time, and one was given weekly irradiations of 5 roentgen 
per week for eleven weeks. For comparison, the present occupation- 
al limit for exposure to reproductive organs is 5 roentgen per year. 
These experiments were carried out by the Pacific Northwest Re- 
search Foundation, Seattle; the Atomic Energy Commission provid- 
ed a total of $1.08 million for these studies. 

The objective of this experiment was to obtain data on the effects 
of ionizing radiation on human fertility and the function of testicu- 
lar cells. It was considered that data from animals could not be 
readily extrapolated to humans. Studies included examination of 
testicular tissue, sperm counts, and evaluation of urinary or blood 
steroids and hormones. 

Prisoners ranged in age from 25 to 52. Each inmate agreed to 
have a vasectomy at the end of his irradiation; consent of wives 
was required for this procedure. All prisoners in the Oregon group 
did eventually have vasectomies. All volunteers were required to 
sign statements of informed consent. Consent procedures involved 
an explanation of short term and long term effects, including the 
possibility of testicular cancer. No Catholics were allowed as sub- 
jects. Small sums of money were paid to prisoners: $5 to $10 for 
each treatment, and $100 at the time of vasectomy. However, ac- 
cording to the Energy Research and Development Administration 
"records suggest that the prime incentive to participate may have 
been the feeling that they were making important contributions to 
the state of medical knowledge." (ERDA background information 
on AEC human testicular irradiation projects in Oregon and Wash- 
ington state prisons, March 1976, p. 2) 

The prisoner irradiation program was terminated in 1973 alter 
the principal investigator suffered an incapacitating stroke, and be- 
cause of "subsequent staite re-evaluation of correctional institution- 
al involvement in experimental programs." (C.G. Heller et al., 
"Protection of the rights of welfare of prison volunteers: Policies 



followed throughout a 17-year medical research program, unpub- 
lished manuscript, p. 7) The same document noted that the vasecto- 
mies on subjects after the experiment were necessary to avoid any 
possibility of contaminating the general population with irradia- 
tion-induced mutants." (Ibid., p. 5) ..^ . t 

In a summary factsheet provided the Subcommittee in January 
1985, the Department of Energy described the follow up of experi- 
mental subjects: 

Complete recovery as shown by a return to pre-irradiated sperm concentrations 
and germinal cell numbers was found to be within 9-18 months for d^^" "f 100 rad 
and below. :w months for doses of 2(tO and 30(» rad and 5 or more years for doses of 
400 and COO rad. 

The need for- follow up over a longer term was recognized as 
early as 1971, in a letter from an AEC official to Carl Heller, the 
principal investigator for the experiments. The letter concluded, 

Thus. I am suguesting that you prepare a protocol lor the long-term follow-up of 
the irrndiatod volunteers alter their release from the research PTje"""!" '•^''I'"'' 
Brooks, Division of Biology and Medicine. ARC. lo Carl (! Heller. IVilic Northwest 
Rrsearcli Foundation. NnvcinluM :tO. lilTI I 

In ils 1!I76 background information material, the Energy Re- 
search and Development Administration noled: 

F.RDA iM-lieves Ih.il then- is n need lor c.ntinue.l medical surveillnme of prison- 
ers involved in both sets of .•xp,.ri.n..nls lOregon and Wasl.inglonI, and «'» ••"P'njc 
with prison olficials the bc^l uiflho.ls lo achieve this Among health elfects which 
should he nu.nitored is the ,mssil.ilily ol l.slirul;.r lun.ors. occurrinK after n long 
latency period l2r.-:tll years" iKIlDA background inloniiiition, Marih 1!'7(.. |>p. ^ ' 

However, at the n-quest of the U.S. Attorney in Portland. 
Oregon, this follow up program was cancelled after several irradi- 
ated inmates niod suits against state and foderal governments In 
September 197G, the District Court for the District of Oregon dis- 
missed the suit against federal defendants. , 

The experiments resulted in the publication of several scientilic 
papers. The most recent one cited was M.J. Rowley et al. Radiation 
Research 59, (5(55-(578. 1974. 

CATEGORY 2.002, NUMIIER 189 

Testicular irradiation of inmates at Washington State Prison 

During the period June 1963 to May 1970, 64 inmate.s at the 
Washington State Prison received testicular irradiation froin x- 
rays. Each subject was irradiated once, and doses ranged from 7 to 
400 roentgen. Following irradiation, tissue samples and sperm were 
examined for indications of damage; urine samples were examined 
for hormone levels. The Atomic Energy Commission granted 
$r»05,0()0 to support these studies, which were conducted by Univer- 
sity of Washington researchers. rr . r 

The objective of these studies was to determine the ellects ol ra- 
diation on gonadal function. The studies were reportedly proposed 
after a radiation accident at the AEC Hanford facility. Three men 
were overexposed, and no clear scientific data was available to 
advise them on possible sterility effects. The experiments were de- 
signed to determine the minimum effectivp dose that would render 
n'n indivirhml l(>iii|>iiinrily stcrilf. 
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The criteria for selection were similar to the experiments with 
Oregon inmates: Participants had to agree to vasectomies after 
completion of the experiment. However, several of the Washington 
inmates subsequently did not receive vasectomies: 2 declined and 
were released from prison; 1 declined and remained in prison; I 
was released before the scheduled vasectomy; 1 did not undergo 
surgery for psychiatric reasons after mutual agreement with the 
prison physician; 1 who had heart problems and a life sentence was 
not vasectomized after mutual agreement (AEC ^o"tract AT(4.>-1)- 
2225, Task Agreement 6. Terminal Report, January 197J, p. .i) be- 
cause of the lack of follow up information, it is not known if any 
experimental subjects subsequently fathered any children. 

The experiments were terminated alter a Human subjects 
review board at the University of Washington refused in July 19(j9 
to authorize further irradiation of prisoners. (George W Farwell, 
University of Washington, to John R. Totter, Director, Division of 
Biology and Medicine, Atomic Energy Commission. July K), l. ^yi 
In the factsheet submitted to the Subcommittne in January l.t«.>. 
the Department of Energy had this description lor follow up: He 
covery of cell morphology and function wore U»im\ nllCM .i iiiiixi 
mum of r>01 days. It was concluded that man i.s very sensitive in 
regard to temporary sterility, but is very resistant to complete ste- 
rility." As with the Oregon prisoners. IheiP w.is n<i long-term 
follow up of subjects ... • . 

Several scientific publications resulted doni Ll.ose oxptTimoiits. 
The most recent cited was T.W. Thotslund and < ' A. ''ixilsi-n- m 
Proceedings of the National Symposium on Nairn al and Man-Mad«' 
Radiation in Space. NASA Document NAS No. IM HI. i)n. 
January 1972. 

Catvpnry Whole Body Irnidiolinn 

In most of the cases in this category reported to the Subcommit- 
tee, whole body irradiation was used as treatment for diseases 
which were resistant to more conventional methods. Most Irequent- 
Iv whole body irradiation was used in attempts to treat leukemia, 
cancer, or polycythemia vera (a disorder characterized by excessive 
levels of re^ blood cells in the blood). The Subcomniiltee stall does 
not question the propriety of these particular applications, since 
patients were irradiated in an attempt to treat their diseases, and 
in some cases the treatment was successful. However, one case cov- 
ered below appeared questionable. 

CATEOORY 3.001. NUMBER -49 

Blood changes in human beings following total-body irradiation 

During 1943 and 1944. three groups of persons were given whole 
body irradiation doses from x-rays. The first group was eight per- 
sons with cancer. The second group consisted of one cancer patient 
and two persons with arthritic conditions. The third group was 
three normal volunteers. The objective of the study was observe 
the changes in blood or blood cells following treatment. Although 
whole body irradiation was a recognized treatment for malignan- 
cies it provided no benefit to the normal subjects, who teceivert 
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doses which were greater than maximum allowable occupat onal 
exposures at the time. In addition, the treatment seemed of little 
use for arthritis, and the Department of Energy reported m April 
1986 that x-ray irradiation for arthritis "is not considered to be 
standard practice." The experiments were conducted at the Univer- 
sity of Chicago and were funded by the Manhattan Project 

The experiment is described in a scientific publication, J.J. Nick- 
erson. Blood changes in humans following total body irradiation in 
Industrial Medicine on the Plutonium Project. Nudear 
Energy Series. Vol. IV-2(). pp. 308-337. McGraw-Hill. 1951. Page 
309 contains the following comment on clinical treatment: 

The people used in gr.M.ps 1 and 2 were individuals lo whom the medical profes- 
sion could oiler no treatment that w;.h at all specific or km.wn to be helpful. The x- 
ay ex^ures that were given were as likely to benelU the patient as any othe 
known type of treatment, or perhaps even more hkely than any other^ nee this 
manuscript is concerned only with the effects on the hlood. the clinical condition of 
the patients is not discussed at any length. 

Group 1 consisted of 8 patients with cancer of the throat, mouth, 
breast, or larynx. These patients received total body doses of ^7 bU 
or 120 roentgen in single doses from x-rnys. Group 2 consisted ol 
one patient wilh cancer of the hand, one patient with chronic ar- 
thritis who had received no previous known radiation therapy, and 
one patient with joint stiffness and pain who had 'ec.'iyed ocal ra- 
diation therapy to the knee. These patients received r,( 0, .JOO. and 
100 roentgen, respectively of total-body doses in multiple doses 
from x-rays The radiation produced no signincant change in the 
arthritis of those two F)atients. Group :i consisted o( three young 
male subjects who were normal in every known respect. I hese sub- 
jects received 7 roentgen lr» on three surce.ssive days, for a total o 
21 roentgen from x-ravs to each of them. Patients in groups 1 and I 
showed a decrease in the number of lymphocytes in the hlood fol- 
lowing radiation treatment. Group 3 showed no change m blood 
elements. For Group 3, the experimenters commented that: 

These cases were of particular interest to us innsmiich as Ihey inrtirated that 
acute exposure lo far more than the muxiniiim pr-rniissible leve ol ( I r per work- 
ing day could not be expected to produce dinKimslic chai.Res in the elements ol the 
peripheral blood which were studied, llbid., p. :i:!f'l 

The summary faclsheet which the Department of Energy submit- 
ted to the Subcommittee in January 1985 reported no follow up on 
these subjects. 

Calcgon' h- Teletherapy with Particle Beams 

These experiments consist of applications of cyclotron beams in 
attempts to treat patients suffering from cancer or other malignan- 
cies. The treatment was applied because conventional methods ol 
therapy had often been unsuccessful in arresting the spread of dis- 
ease In some cases, the beam therapy proved more effective than 
conventional methods. In other tests, this therapy offered no ad- 
vantages over existing methods and was discontinued. One item re- 
ported to the Subcommittee did seem disturbing, because experi- 
mental subjects received no apparent medical benefits. This item, 
in Category 4.00(5. is discussed below. 
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CATEGORY 4.004, NUMBER 179 

Neutron therapy facility » j ♦u 

The follow up provisions of this experiment should be noted with 
aoDroval T^e Objective of this activity is to determine the ef;fective- 

S of neutron Lam irradiation. as ^o-P-^f /"l^L ?h1s'p"ot; 
Uon for the management of certain malignant tumors, Tfiis project 
Carried ouT at the Fermi National Accelerator LaJ^-'t^ry; 
duty owned by the Department of Energy, and is funded by tht 

"^Tt^prS^begtln^mS and is continuing. Approximately 1400 
oatients have befn referred to the program. Prior to treatment, pa- 
Snte must agree to comply with long-term follow up requiremen s 

aLn treatment will be useful in comparing results with other 

plauded. and should serve as a model that tan l« elupiic.utn 
other DOE investigations of medical tlierapy. 

CATRCOUY 4.00G. NUMMEII !»:t 
Jiiohfiical effects of heavy ions on human nerrons svsirm and visum 
During the early 1970s, human subjects were I'l'^l^^,..;;;!;':'" [J^;;; 
tron and ion beams at accelerators in -"^^'^yj^td Ti.i^Vl ight- 
experiments arose because astronauts o'^j'^'r^^ii'L^" o^^^^^^ 
streak effects while exposed to cosmic rays in space flight Une ou 

e Uve of fhe experiments was to explore ''t^!' ?Hgh;"ash s 

humans from exposure to ions. Two f,^*^ «^f,t^^"l,So^ 

in neutron bejims of peak energy of 640 Se 

MeV)- six subjects observed light fiashes and dim but del nite 
streaks of 2r. MeV peak energy; and two subjects observed light 
nashes and streaks due to helium ions impinging upon human 

'^These experiments were conducted by the Lawrence Berkeley 
LabSory and were funded by the Atomic Energy Comnusston. 
The^wer^^^ in Nuclear Science Abstracts /^j^p^l^^J^'/^: 

iS^summary factsheet provided by the DeparUn^^^^ of Energy re 
ports no long term follow up on the human subjects. 

Category 5. Other Teletherapy 
Projects in this category involved cases where paticn^ 
cancer was not responding to conventional treatment were irea 
v^ith varfous types of radiation from accelerators. As belore t^^^^ 
Subcommittee staff does not question the P.-'^P^^y "'i*;.^^ f^^l"^. 
ments because they contained a real possibility of benefit for pa 

tients. 
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Category 6. Treatment of Polycythemia 

This project was a ten-year attempt, beginning in 1939, to treat 
polycythemia vera with radiation. The radiation therapy seemed 
more successful than conventional means of treatment. 

Category 7. Hematological Effects 

Most of the experiments in this category involved examinations 
of blood changes of patients who were being irradiated for purposes 
of diagnosis or treatment. The Subcommittee staff does not ques- 
tion these experiments, since the patients benefited or potentially 
benefited from the treatment, and the examination of blood 
changes could provide useful information in designing future treat- 
ment. 

Category 8. Neutron Capture Therapy 

Projects in this category involved the use of beams of neutrons to 
treat patients with brain tumors. The Subcommittee staff does not 
question these experiments* since the radiation treatments were 
meant to benefit patients. 

Category ,9, Other Radiation Therapy 

Most of these projects involved the examination of radioactive 
isotopes for their ability to treat malignant diseases or to assist di- 
agnosis by concentrating in tumor cells. Oiui exporimen(» however, 
raised issues of cnncei n and is discussed hclow. 

CATEGORY 9.001, NUMHEH HiO 

Uranium injected into brain tumor patients 

From 1953 to 1957, approximately 12 terminal brain tumor pa- 
tients were injected with uranium to determine the dose at which 
kidney damage began to occur. These experiments were conducted 
at Massachusetts General Hospital, Boston, with assistance from 
the Oak Ridge National Laboratory, and were funded by the 
Atomic Energy Commission. 

The experiments were conducted to gain data in deriving toler- 
ance doses for workers in uranium processing and fabrication 
plants. Inhaled or ingested uranium salts are known to produce 
kidney damage; these experiments were designed to identify the 
doses at which kidney damage began to occur. Data were also ob- 
tained during these experiments on the excretion and retention of 
uranium in the body. All subjects were terminal brain tumor pa- 
tients who died within 18 months of the experiments. 

An additional stated reason for conducting the experiment was 
as an initial evaluation of uranium toxicity in developing therapy 
to treat brain tumor patients with U-235. However, this does not in 
fact seem to be an important reason for the experiment, since no 
effort was made to actually treat the brain tumor patients with 
this isotope. Moreover, neutron capture therapy with U-235 has 
never been proven as an effective treatment for brain tumor pa- 
tients. 
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Several scientific . papers resulted from this experiment. One- 
Daoer Bernard et al.; Proc. Health Physics Soc, 33-48, June 1956, 
fepTted the^i^^^^^ of 11 patients. 10 of whom were in coma or 
semi-coma. One of these patients died in 2.5 days, and one died 18 
daTs afS; injection. Doses ranged from 4 to 50 "^^'^f 
uranium.. A second paper. A.J. Lussenhop et aU Am. J. Roentgenol 
79, 83-100, 1958. reported on the injection of five P^^ients four of 
whom "were in coma or semicoma and remamed so until their 
demSe'' Patients were injected with 4 to 15 mg uranium. The 
?hree patients with the highest doses. 0.12 to 0:28 mg urannim^^^^ 
kg body weight, showed evidence of kidney toxicity Based on com- 
parisons with animal data, the experimenters determined that a 
lethal dose for humans would have been 1 uranium per kg^ 

Another paper. S.R. Bernard, Health Physics 1, 288-305, lJo», re- 
ports on thSiSjection of eight terminal brain tumor patients^s^^^ 
whom were comatose. Doses ranged from 4 to 50 mg uranium^ 
There may be some overlap among the patients covered by t,he 
three scientific papers. This last paper, re erred to earlier studies 
(which were the experiments reported in Category 1003, Numb^^^ 
im and notes that these studies lacked some ^Pj 
sy data were not obtained since none of the f objects were terminal 
patients." (S.R. Bernard. Ibid.. 288) Using terminal subjects thus 
provided the "advantage" that the distribution of uranium in the 
body could be determined after autopsy. 

Category 10. Biological Effects of l-LU 

CATEC.ORV 10.001, NUMBER Gt) 

Study of changes in thyroids irradiated with radioactive iodine 

This project, begun in 1951, is a retrospective study of the hea^^^^ 
of humans exposed to 1-131, chiefiy for medical reasons. The study 
has been carried out at Case Western Reserve University, and has 
been fSnded sequentially by the Atomic Energy Commission the 
Energy Research and Development Administration, and the De- 
partment of Energy. This is not considered experiment, bu the 
project shows clearly the necessity and usefulness of long term 
medical follow up of irradiated populations. 

The significant non-patient population in this study the group 
of Marshallese Islanders who were exposed to radioactive lod ne 
from atomic bomb test fallout. The findings on this P0P"l«t f " 
wer^ described in TID-271f,0. a June 197G Progress lU.port to the 
Energy Research and Development Administration. 1 he repor 
notefthe long latency period for the onset of ^^J^.^' 
commented on the likely relation between exposure and thyroid 

nodules: • » r 

ThP len^hv interval in man is clearly shown in the Marshallese where in ^P^^^^>\ 
iuVr^ou^hf^^^^^ examinations' the f.rst palpable mxlule was not found for 

\) years and neoplasms are still appearmg a y^^j^f . , ,,.vrral afolls. 

Tn dntP Ci rnrcinomas have been removed from U) jntlivuliiais irom 

primarily rndioiodine is most impressive, (p. 4) \i...ch..ll*.<;p who 

At ihP time of the last annual report we described a 21 year old M.irsh. lltse wno 
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the bizarre nuclear forms recognized as evidence of radiation effect. At the time of 
preparation of this report, we have just operated and removed several benign but 
atypical adenomas from the thyroid of his mother who had developed masses in the 
last year. (p. 5) 

The factor of long delay in the development of neoplasms ia emphasized in both 
animals and men ... The first Marshallese lesion did not develop for 9 years. 
Many of the early lesions came from the atoll with the highest fallout (Rongelap). It 
was quite some years later that lesions began appearing in people who were on the 
next nearest atoll (Alingnae) where the dose had been somewhat less. While lesions 
were appearing on the nearer atolls, the low dose received on nn atoll much further 
away (ifterikJ seemed to have produced no lesions, but in the most recent years, 8 
individuals have been operated and II carcinomas found. These observations seem to 
emphasize the risk of the low dose range, (p. 5). 

Nine years after the IBfil thermonuclear bomb accident, the first thyroid neo- 
plasm appeared, (p. (>!. 

CATEGORY 10.001, NUMBER 165 

Milk containing 1131 fed to humans 

In 1962, five human subjects drank milk containing radioactive 
Iodine-131, for periods of time ranging from 1 to 63 days. In the 
first experiments all subjects drank daily doses of M31 milk for pe- 
riods from 4 to 63 days. Doses each day were 150 or 1840 picocuries. 
The largest dose was 1840 picocuries per day for 63 days, for a total 
of 115.920 picocuries. In a second experiment, two of the same sub- 
jects drank single doses of 92.000 picocuries each. These experi- 
ments were funded by the Atomic Energy Commission and carried 
out by Oak Ridge National Laboratory. 

The objective of the experiment was to validate calculations 
which standard setting organizations were using to establish occu- 
pational radiation exposure limits. Subjects drank the milk, radio- 
active iodine uptake was measured by counting the area around 
the thyroid, and excretion of iodine was alf^o measured. Cows milk 
containing radioactive iodine was obtained from an AEC Agricul- 
tural Research Laboratory. The Department of Energy reported 
that no follow up of subjects was conducted. These experiments 
were reported in a scientific paper, S R. Bernard et al., Health 
Physics 9, 1307-1323. 1963. 

CATEGORY 10.001. NUMBER 173 

Planned radioiodine exposures to humans 

From May 1963 to November 1965, radioactive iodine was re- 
leased intentionally on seven separate occasions. On three occa- 
sions, human subjects were exposed. The experiments were funded 
by the Atomic Energy Commission and were conducted at the Na- 
tional Reactor Testing Station in Idaho. 

The experiments were designed to improve knowledge of the 
transport of radioactive iodine, which is produced by nuclear reac- 
tors and nuclear bomb tests, through the air-vegetation-cow-milk 
sequence in the human food chain. This information was consid- 
ered desirable in developing reactor siting criteria, in the prepara- 
tion of safety analysis reports, and as an aid to planning for emer- 
gency action after a radiation accident. 

Seven separate experiments were conducted. The general design 
was that radioactive iodine was released in gaseous form, and pre- 
vailing winds took the iodine over an area designated the "hot pas- 
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ture." Monitoring devices in the Pafture determine^^^^^ 
itv deoosited A herd of cows was then led to the pasture to graze 
for day^ The cows were milked and the milk monitored for 

radSne Human were exposed either by drinking the milk or 
bV St exposure to the released iodine gas. The e^Pe^}'"^."^ 
lectiiely were called the Controlled Environmental Radioiodine 

'^DuS Experiment CERT-1. conducted in May 1963. one curie of 
raKctWe iod^r was released into the hot pasture^ Six cows were 
pl3 on the contaminated pasture Cows were rni ked t^^^^^^ a day 
nnd the milk from , one cow saved for human ingestion, beven 
human sub ects each drank 0.5 liter of radioactive jnilk over a 
oerTod of 18 days. Radioactive iodine uptake was determined by 
Sing the thyroid of each subject. (IDO-12035, Controlled En vi- 
ronmeffi^^ Tests at the National Reactor Testing Sta- 

tion, U.S. Atomic Energy Commission. June 1964) a ^^oxi- 

Eioeriment CERT-2 was conducted m September 1964 Approxi 
matef^one curie of radioactive iodine was again released over the 
hot oLJJre M^^ were again tested, but were not con- 

suLd b^huma^^^^ Instead, three human subjects were P aced on 
thrSsSre during iodine relase. and their thyroids counted after 
exposure^^^^ wal not a food chain experiment, but was designed 
tn mpnsure the direct iodine dose from inhalation. 

SrExperiment CERT-3. conducted in December and 
CEuTTandTboth conducted in June tpCf,. no cows or humans 
were exposed, and measurements were only made on the pasture. 
Amounts of iodine released were lower than m previous tests. 
(WrTreleased 0 01 eurie; CERT-5 0.1 curie; and the ainount re- 
Sed n CERT 3 was not specined (IDO-12(M7. C'-trol led Envi- 

omnental Radioiodine Tests at the National Re.-ictor lesting bla 
[kin U)6r, Progress Report. U.S. Atomic Energy Commi.ss.on. Feb- 

' "curing Experiment CERT-6, conducted in lf;t''?JLeH: 
tive iodine in the methyl iodide form was released. As the experi 
ment progress report states: 
Unfortunately, several of the vials, each 7««^''"'"8 2 curies^ 

Jl'?^e'SXS'esH"l(e'p^rTNl Energy Con.r,ns.ion. August 

!!«>«. p. 21. , . ,. 

Six cows erazed over the 27 acre area of the EDF. and iodine con- 
cen Jat^r fn their milk was determined by counting. I" addition. 
"Several individuals were inadvertently ^^^P<^^^ 'y^^^J^Vere 
dioiodine from the leaking and broken containers and efforts w^ 

in nhtain data on the retention of this form ot iodine in 
humans " (Ibid p 2) These exposures from ruptured vials occurred 
5veT a four day period, and a few people received multiple expo- 
sures; thyroids of these individuals were counted 

Fvneriment CERT-7 was conducted in November 19(jo. 1 curie oi 
I-lllTn the gaseous molecular form was released over the pasture 
at the EDF. Six cows grajpd. and milk samples were counted. In 



addition, seven human volunteers were planed seated on the pas- 
ture area. Uptake ol radioactive niatei iai was determined by count- 
ing the subjects' thyroids. 

The Department of Energy reported to the Subcommittee that no 
medical follow up of the experimental subjects in the CERT tests 
was performed. 

Cafcf^orv 11. Other Biological Effects 

CATEGORY 11.001, NUMBER 51 

Reactions of human skin to beta rays 

During April and May 1945, two groups of 10 human subjects 
were exposed to plastic disks containing Phosphorus-32, which 
emits beta rays. These disks were placed directly on the skin to 
expose subjects. In one set of experiments, 10 persons were exposed 
to 140 to 250 rep (roentgen equivalent physical); in a second set of 
experiments, 10 subjects received a series of four exposures each in 
doses varying from 635 to 1180 rep. In most instances the forearm 
was the point of exposure, except for three cases in the second 
series where the inner mid-thigh was exposed. These experiments 
were funded by the Manhattan IVoject and were carried out in 
Clinton Laboratory, Oak Ridge, Tennessee. (One roentgen equiva- 
lent physical of beta rays is approximately one rem. For compari- 
son, present occupational exposure limits are 30 rem per year to 
the skin, and 75 rem per year to hands and forearms.) 

The objective of this experiment was to determine the beta ray 
dose at which skin erythema (reddening of the skin) would first be 
seen. In the first set of experiments, 8 of 10 subjects showed a "visi- 
ble reaction" of mild tanning at a dose of 250 rep. In the second set 
of experiments. r> subjects showed erythema at 035 rep, and 8 
showed erythema at 813 rep. These experiments were reported in 
J.E. Wirth and J.R. Raper, Chapter 12, Biological Effects of Exter- 
nal Beta Radiation. National Nuclear Energy Series, Volume IV- 
22E, McGraw-Hill, 1051. 

The Department of Energy reported no follow up on these sub- 
jects. 

('ATECORV n.OOl, NUMBER 5:1 

Studies of radium applied to human skin 

During 1955, experiments carried out on human subjects demon- 
strated that the biological effects of Thorium X (Radium-224), as 
judged by erythema and skin pigmentation, can be increased by 
using an electrical current to cause greater penetration of the skin 
by radioactive material These experiments were carried out at 
New York University and were funded by the Atomic Energy Com- 
mission. 

Three subjects were exposed in these experiments. During the ex- 
periment, squares of blotting paper saturated with Radium-224 
were placed on the forearms of each subject. An electric current 
was applied for 20 minutes to the paper on the left forearm, and no 
current was applied to the right forearm. For each patient, the left 
forearm showed intense reddening after 4« hours, and some skin 



are 75 rem per year to the hands and forearms I hose ^ , 
were ™ted in AF,CU-30(il, Atomic Energy ("omnussion. a f u h- 

the experiment. 

CATKC-.OHY 11.001, NUMBER ft:i 

Analysis of illness of ch iUhcti receivinfi fetal irmdiatio,, 

In 1948, a proRram of routine pelvis examination hy x-iay ear y 

eiouiis s<Tv<- M a control poimliilion. Ilie I'sl m.iurl "J* , , . 
I, J. chiUrei, were also exposc<l lo r, ,-ray ms .1 nu t, K I.,. 

giomas. a tumor which produces skm d'st^lo; o . ut c^^^^ 

Lrrsu^^^eVmS" 

o? Mh. Ih^ribl ow up The Department ol Kne.t-y conuncn r.i n 
Hm5 that "it is hoted that further, data will ol.la.ne.l Irom 
tliese suhjeds and if possii)lc Irom their clnldicn. 

CATKdOUY 11.001, NUMMK.U I lU' 

Unman absorption of tritium oxide throuf^h skin 

Hiirine l')r)l 14 human suhjects wore exposed over :i small area 
JoTxl square cen.imeters. on the Ibrearm <,l-;i^-.;{^;;^^^ , 
men (2 suhiects) to a water-vapor atmosphen> labeled ^^'l"/." 
ox^de m'fo A single subject was in addition exposed over his o al 
n arc- iwhUe breathinR uncontaminated air. Absorption o t n - 
um"ox d^ was estimated' by "--urnients of tn.ium . 
urine The data from the.se experiments iMdicali-d ^ " 

iM^;jl(>n. 
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The objective of these experiments was to determine the rate of 
absorption of tritium oxide through human skin. This information 
would assist in evaluating the hazard to individuals who might 
handle tritium, which had promise of becoming a widely used 
tracer isotope for hydrogen. The Department of Energy reported 
that no medical follow up was carried out on these subjects. These 
experiments were reported in C.W. DeLong et al., Am. J. Roent- 
genol. Radium Therapy Nucl. Med. 71. 1()38-I04r), my\. 

CATEGORY 11.001, NUMBER 121 

Effects of x-rays on human fingers 

During 1947, fifteen subjects were exposed in the nail fold area of 
the left fourth finger to doses of 200 to GOO roentgen. (For compari- 
son, present occupational exposure limits are 75 roentgen per year 
to the hands.) Fourteen of these subjects were patients being treat- 
ed by x-rays or radium for other purposes, but none of them had 
received previous irradiation to the hands. The other subject was a 
staff member who occasionally prepared radium material for treat- 
ments. He was observed before and after the preparation of an 
item containing 130 milligrams of radium. These experiments were 
funded by the Atomic Energy Commission and were conducted at 
the University of Chicago. 

The objective of the experiment was to examine the changes 
which may occur in the lingers of persons occupationally exposed 
to radiation. The left fourth linger was chosen for irradiation be- 
cause the skin is fairly thin as compared to other fingers, and this 
finger is "less likely to have been subjected to previous trauma." 
Microscopic observations were made of the fingers before and im- 
mediately after treatment, and for up to two weeks after treat- 
ment. Some irradiated patients showed temporary symptorns such 
as enlarged or broken blood vessels, or reddening of the skin. The 
report on the experiment noted no permanent changes to the skin 
of the finger, and concluded with the statement, **It is proposed 
that test doses be given at higher levels." (CH-3833, Effect of 
Single Dose X-Ray to the Nail Fold Area of Human Subjects, Pre- 
liminary Report, July 1947. p. 4) However, no further experiments 
were reported. The Department of Energy reported no medical 
follow up of the subjects. 

CATEOOKV 11.001, NUMBER 123 

Human absorption and excretion of tritium 

During li)50, human subjects were exposed to tritium in several 
diffprent experiments. Subjects were exposed to tritium in air for 
i\\v liours, and the increase in tritium in body fiuids was followed 
over time. In a second experiment, the arm of a man was immersed 
up to the elbow in water containing tritium, and the tritium in 
body fluids was again fallowed. In a third experiment, a man drank 
tritium in 0.2 liters of water and absorption into the blood stream 
was followed. Amounts of tritium administered were up to 3 milli- 
curies. (For comparison, the maximum permissible body burden for 
occupational exposure is 2 nnlliruries.» These experiments were 



27 



funded by the Atomic Energy Commission and carried out at Los 
Alamos Scientific Laboratory. , . . r m 

The objective of the experiment was to obtain information on the 
human absorption and excretion of tritium, to aid in the setting of 
occupational exposure limits. The exact number of subjects exposed 
in not clear, but it appears that one subject immersed an arm in 
tritiated water, one subject drank tritiated water, and seven sub- 
iects were exposed to air containing tritium. These experiments 
were summarized in AECU-937, The Absorption Distribution, and 
Excretion of Tritium in Men and Animals, U.S. Atomic Energy 
Commission, November 1950. The Department of Energy reported 
no medical follow up of subjects. 

CATEGORY 11.001, NUMBER 125 

Human absorption of tritium liquid and vapor 

During 1952, the lower arms of subjects were exposed for vari- 
able lengths of time to tritiated water vapor and tritium 
water. Tritium activity in subjects' urine was monitored. Ihe ue- 
partment of Energy provided no further details on this experiment, 
and reported no follow up of subjects. 

CATEGORY 11.001, NUMBER 12G 

Human absorption of tritium by lunf^ 

During 1952, three subjects were exposed in five experirnents to 
tritiated water vapor. Subjects breathed tritium-saturated oxygen 
for 4 to 5 minutes. The tritium retained in the body during the ex- 
posure was obtained by comparing the tritium inhaled with the 
tritium exhaled. Retention and excretion of tritium with time were 
monitored through blood and urine samples. This experiment was 
funded by the Atomic Energy Commission and carried out at Los 
Alamos Scientific Laboratory. 

Subjects inhaled from 0.8 to 1.0 millicuries of tritium. Ihis cau 
be compared with the maximum permissible body burden of ^ mil- 

The objective of the experiment was to obtain information on ab- 
sorption and retention of tritium to aid in establishing occupation- 
al exposure standards. The experiment is T^P^^ted in LA-14 h.% 
Lung Absorption of HTO by Man Upon Inspiration of HTO Water 
Vapor, l^s Alamos Scientific Laboratory, June 1952. The Depart- 
ment of Energy reported no medical follow up of the subjects. 

CATEGORY 11.001. NUMBER 127 

Human absorption of ingested tritium water 

During 1952, five experiments were conducted on three subjects 
in which the subjects drank water containing tritium. Retention ol 
tritium in the body was examined by taking blood and urine sam- 
ples over time and counting. The experiments were funded by the 
Atomic Energy Commission and were carried out at Los Alamos 
Scientific Laboratory. / , , 

The objective of the experiments was to obtain data that would 
assist in evaluating tfie hazard of ingested tritium. Two subjects 
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each drank 1.6 millicuries o( tritium; the third subject drank (5.2 
millicuries in three separate experiments. For comparison, the oc- 
cupational body burden is 2 millicuries. The experiments are re- 
ported in LA-1'1(;4. The Absorption of Ingested Tritium Water and 
the Water Dilution Volunie of Man, Los Alamos Scientific Labora- 
tory, June 19r)2. The Department of EnerRy reported no follow up 
on the subjects. 

{•ATECOnV 11.001. NUMnKR i:i3 
UmUalion exposturv ofairnvivs in mushroom c/oi/rfs 

riu' LI S Air Vorcr sent manned planes through radiation clouds 
( mushrooms and stems ') from atomic bomb tests to measure radi- 
ation doses in tlve clouds and to the crews. The detonations were 
part of Operation Redwing, a series of 17 nuclear tests in the multi- 
megalon range, at Eniwetok and Bikini Atolls in the Pacific, from 
May-July 1956. The planes, five different B-57Bs, made 27 passes 
through clouds from six different nuclear explosions, at times from 
''O to 78 minutes after detonation. 16 passes were earlier tlian U 
niinulos and 7 wer(> i-arlier than '.W minutes alter detonation. 

Maximum radiation doses in the cloud were 800 roentgens per 
hour Total radiation doses to crew members were as high as l.» 
roentgens bv film badge. iPor conipariscm, I lie present .naximum 
annual dose for workers is about r. rociitg<-n: one rhesi x ray repre- 
sents 0.t»2 to 0.0 1 roentgen I . , . ,. 

Tbe objective of the project was to obtain radiation close '"'0'"<;>- 
tioii in tbe event that an •operational situation required flights 
throuuh such clouds The inlbimation was to assist Air Force com- 
mands in planning to insure the "10081 -ellective utilization, consist- 
ent with crew safety, of aircraft in cloud areas. 

Earlier operations had been ( (mducted where drone aircralt^ were 
sent through clouds to obtain dose information. The report also 
mentions manned penetrations made during Operation teapot. 
These passes were made from 17 to 41 minutes after detonation. 
The report on Redwing deletes information on doses measured 
during the Teapot ilights. and gives no reference to any otiier pub- 
lished report on Teapot. I he Redwing fiights are described 
132(t. Preliminary Report. Operation Redwing: Early Cloud Fene- 
frati<ms. Armed Forces Special Weapons Project. May- July l!)5(i. 

On November V.l I98r.. the Subcommittee chairman released this 
document to make it available for a bearing before (he Senate Vet- 
erans Affairs Committee the following day on compensation lor 
veterans exposed to atomic tests. The document was described m 
;iiibse(|uent press accounts. , 

The llep:u tment of Energy reported no medical follow up on tlie 
exposed aircrews. However, subsequent correspondence between 
the Subcoinmitlee and the Defense Department provided more in- 
formation. The Defense Nuclear Agency (DNAl reported that seven 
of the Redwing crew members received doses greater than five rem 
by film badge, and were notified by the Nuclear lest 1 ersonnel 
Review (NTl^R). a program to identify veterans exposed during 
atomic testing. Under this program, persons with exposures greater 
than Hve rem per year are notified and encouraged to undergo a 
special pbvsical examination at the nearest Veterans Administra- 
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tion hospital. None of these seven have reported medical problems 
attributable to radiation exposure. . . j- 

In addition, the Redwing aircraft were contaminated with radio- 
active material as a result of Hying through the clouds. The planes 
were subsequently decontaminated by ground personnel. Tlie UNA 
retains the exposure records of these personnel, as well as tliose ot 
all aircrew members, and all these jiersonnel are recorded as part 
of the NTPR. The DNA maintains a toll free number which veter- 
ans who believe they were exposed to atomic tests can call to 
report their circumstances. (Letter from Lieutenant General John 
L. Pickitt, Director, Defense Nuclear Agency, to the Subcommittee 

C;hairinan, December 1 1. lilHr).) 

In December lOH.""), Chairman Markey joined with Senator Cran- 
ston to request a General Accounting Office investigation on 
atomic cloud fiy-through operations. GAO was asked to determine 
how many air crew members and how many ground presonnel 
were exposed during Redwing and other such operations, what 
doses these personnel received, and what follow up the Defense De- 
partment has conducted on all personnel. 

rATKf^OllV II.OOl, NUMHKK 1 M 1 

Itadioaclivf mnterial pimv.d on human akin 

In in.^).'?, Foster D. Snell. a consulting firm, |)hKe«l synlhctic ra 
dioactive .soil on Ihe palms of over one hundred liiiinaii siilyec .s. 
and examined the abililv of different cleaning agents to remove the 
radioactive material. Tlie objective of this expcnmi-nt was to deter- 
mine the efficiency of various cleaning agents in rcmnvni|.' radioac- 
tive contaminants from "human skin ami hair. " 

Thesn experiments were performed for the Chemical and Kadio- 
logical Laboratories of the Department of the Army, and were re- 
ported in a U.S. Atomic Energy Commission l«chnicjil pub icalion. 
Removal of Radioactive Contaminants from Human Skin. Nl -A.hio, 
June 15. 1953. It appears that at least part of the reason 'or con- 
ducting the experiments was to provide information that could be 
used on a battlefield during a nuclear exchange, since there is a 
reference to decontamination "from the point of view of the soldier 
in the field." (NP-49:i5, pp. 165,1(56) . r a- r 

For the experiments, a drop of a liquid mixture of radioactive 
material was deposited on the palms or arms of human subjects, 
allowed to dry, and counted with a Geiger counter. The contamina- 
tion was then washed off with various cleaning agents, and the 
skin counted again to determine efficiency of removal. ln>V«' ex- 
periments were conducted on metallic surfaces, then on rabbits and 
pigs Preliminary work was also done on hair removed from 
humans, and then on 16 human subjects. Most of this work was 
done with a suspension of "synthetic soil," a mixture composed 
chieny of soil, sand, and clay, mixed with fission products borne ex- 
periments were performed with synthetic soil which had been irra- 
diated in a nuclear reactor, synthetic soil mixed with ( arbon-ll, or 
a sample of soil from the Nevada test site. These other mixtures 
did not adhere well to skin, and were not used in later experi- 
ments In these first human experiments, solutions registering up 
to 2 900 counts per minuft were placed on subjects forearms or 
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palms These experiments showed thai it was most dinicult to wash 
radioactivity fron) pahns, and most suhsequent experiments placed 
the radioactive material on pahns only. 

Subsequent experiments were conducted on about lUZ dillerenl 
human subjects, placing larger amounts of radioactivity, typically 
10,000 to 20,000 counts per minute, on subjects' palms. A variety of 
detergents and hand crean^s were examined for their ability to 
remove the radioactive contamination. One set of experiments was 
conducted with "radiological warfare agents." composed of small 
pellets of zinc bromide which contained radioactive Tantalum. 
Droplets containing 13,000 to 40,000 counts per minute of these 
agents were placed on the palms of six human subjects. 

One set of experiments was conducted with employees at the 
Monsanto Chemical Company's Mound Laboratory, Miamisburg. 
Ohio A mixture of contaminants containing alpha emitters, and 
not further identified, was placed on the palms of four employees 
and detergents tested for removal. In addition, detergents were 
tested on the hands of three other employees "whose hands were 
contaminated in the normal course of work." (NP-493r), p. l.)2K 

Except for th(^ experiments at Mound Laboratory, the Depart- 
ment of Energv has not been able to identify where these experi- 
ments were conducted or how the IIH human subjects were ob- 
tained. Subjects were male and female, and ranged in age from IK 
to 1)0. The Department of Energy reported no medical follow up on 
any of tlu\sr subjects. 

CATECOKY 11.00 1, NDMIiKR IHIJ 

Mcili<nl folhni' up si tidier 

In its lactsheet on this pn^ject. thr Department of Energy de- 
scribed follow up studies to assess the long range health of «t;v^*»i^l 
different populations which have been exposed to radiation, these 
studies have been funded by the Atomic Energy Commission, the 
Energy Research and Development Administration, and the De- 
partment of Energy. Some of them started in the lOSOs, and they 
continue at present. The studies are being carried out at the Ar- 
gonne Cancer Research Hospital (ACHR), Argonne National Labo- 
ratory. The studies are described below: 

1. For 20 yeafs. a joint study of more than 400 persons bearing a 
considerable bn.lv burden of radium has been under way. Most of 
these persons were painters of the radium dials on luminous 
watches at various plants in the Illinois River valley region during 
1020-10:^0; others received radium chloride by injection or orally as 
a medical treatmenl between l!»20 and mi]. Persons with a consid- 
erable body burden of radium were found to have characteristic de- 
fects, destructive changes, and tumors in the skeleton. 1 hese stud- 
ies include accurate estimates of the body content of radium by 
usit\g a total body counter; through analysis of the expired breath 
for the gas radt»n, a radium decay product; by film exposure from 
subjects' bodies; and through studies of the blood to reveal if de- 
structive or malignant changes have taken place. 

2. A long term follow up study is under way to examine about 
\\m children who v. ere exposed before birth to x-rays during pelvu: 
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examinations of their mothers! This study, which extended over 
about 25 years, is described as Category ILOOl, Number 83. 

3 A follow up study is under way on patients who had received 
radiation therapy for stomach ulcers. This study was funded by the 
Department of Energy, and revealed "some positive findings, 
which are not further specified. The study is now to be resumed 
under support from the National Institutes of Health. 

4. During the lOnOs, persons who received short treatments with 
low-voltage x-rays for benign conditions of the head, neck, and 
upper thorax during childhood were studied for possible develop- 
ment of carcinoma of the thyroid. All of the children with cancer of 
the thyroid who had been treated or seen by the investigator had 
been irradiated previously in such a way that the thyroid gland or 
portions of it had been included in the radiation field. 

CATEGOUY 11.001, NUMBRR IRG, PART A 

Human in/^esdon of fallout 

Concern about problems from the ingestion of fallout led to stud- 
ies using real fallout from the Nevada Test Site; simulated Inllout 
particles that contained Strontium-85, Barium-JM:i, or C:esuim-LM, 
and solutions of Sr-Hf) and Cs-134. During lOOl to 1!m;3, real and 
simulated fallout and solutions of strontium and cesium were fed 
to 102 human subjects. Absorption and retention of the ingested ra- 
dioactivity was measured by counting the bodies of subjects I hese 
experiments were funded by the Atomic Energy Conunission and 
were carried out by the University of Chicago and the Argonne Na- 
tional Laboratory. Subjects were university students or mcMtihers of 
the researchers' staffs. 

Several different fallout or simulated fallout materials were pre 
|)ared. One set of experiments used microscopic spheres of radioac- 
tive strontium, cesium, or barium. A total of 27 volunteers ingested 
the spheres. Transit time of the spheres through the gastrointesti- 
nal tract was measured by counting excreted matter. A second set 
of experiments used real fallout, obtained from the Nevada Test 
Site following land detonation of the nuclear test Small Boy. on 
July 14, 1962. Fallout samples were placed in gelatin capsules and 
were fed to 10 subjects. In these and subsequent experiments, re- 
tention of activity was followed by counting subjects' bodies. 

Two types of simulated fallout were also prepared. They were 
distinguished by the size of microscopic spheres used, which simu- 
lated the size of fallout fjarticles close to or far from the site of det- 
onation 21 subjects were fed simulated local fallout, and 22 simu- 
lated distant fallout. Finally. 22 subjects were fed solutions ol 
strontium or cesium. The amounts of radioactive material fed to 
subjects in all experiments ranged from 0.4 to 2.r) rnicrocuries of 
Strontium-Hr>. or O.f) to 14 microcuri(^s of Cesium-KM. These values 
can be compared with the maximum permissible occupational body 
burdens of 00 inicrocuries for Strontium-Hf), and microcunes for 

Cesium-134. i. i r n 

The Department of Energy reported no long term medical lollo.w 
up on these subjects. These qacperiments were reported in a scientif- 
ic paper (^i.V. LeRoy et al.. Health Physics 12. 410-17:^ VM\\\. 



CATKCOKY It.dOl, NUMUKIl IHI!. V\RT B 

Lanthamtm UO administered to humam; 

The paper cited in Number 186, Part A. G.V LeRoy et al re- 
Dorted an earlier study in which 54 hospital patients were led ra- 
SfoSvTLrnthanum-fio. and the passage of material throu^h^t^ 
gastrointestinal tract was measured by count ng excreted matter 
ft appears that the Department of Energy did ""t .''tP"'"^ ^"p'*^^ 
Subcommittee on this experiment, but it was published ui R,L. 
Haves e^a Health Physics 9. 915-920, 1963, and the Subcommit- 
"e'obtained a copy of fhe original reference from the L.b^ 
Tonffress Coneressiona Research Service. This experiment was 
carS ?ut at the Oak Ridge Institute of Nuclear Stud.es. and was 
funded by the Atomic Energy Commission. ^„„pmpnt 

The objective of this experiment was to measure the movement 
of rSdioaJtive material through the human body, and est.ma^^^^^^^ 
dose to the lower large intestine from materials that the body does 
nrabsorb. The experimenters noted that movement through he 
bSy varied with individuals, and these expenmenls attempted to 

'"IXect^'"w^?ri'ed°iror 'S'lnSocuries of Lanthnnum-l .0. .For 

compiri^n the maximum, perniissible body h-^^^" 

al exposure is 10 microcuries.) Movement o this s"bstan e^t ro gn 

the body was examined by colliding h-cal ^""^P'^ 

Subiects were patients from the clinKal pn.gram at the O.ik Kidgt 

In-Si^ute ind rnoKod in nge In.m 7 In <(!. All sub eels were se ec ed 

by their diseases. Subjects thus l^-^V^V-'^ '"^^'^ 'i' '^^^^^ 

the experiment. To measure vnnabililv in ind.vuUials. H suhjfct.s 

were led Inntlia.niin twice, and one wns led three tunes 

CntvRory Mi'toholiv and rhyf;ii>lof{irnl Studies 

CATEOORV 12.001. NUMBK.R ir> 

Strontium and calcium injected in terminal cancer patients 

The material which the Department of Energy submitted to the 
Subcommittee on this project included ANL-(>104 a Ij;^' ^^P^J^ 
frnm the ArBonne Nat bnal Laboratory. This report summarizea 
daU on\l? X^^^ by humans of calcium stron u^^^^ and 
radium. One of the references cited was ulert e^ 
plied Radiation and Isotopes 4. 144-15:1 1959^ The De^ 
Energy did not supply this reference, but the Suhcommittee od 
lained^a copy of t^^^^ through the Library of Congress, (con- 

gressional Research Service r^^i^;.,^. Ar, Stron- 

In these particular experiments, radioactive Calcium-^.) or bUon 
tium 85 we rinjected into twelve terminal cancer patients and the 
SibutSrofTa^^^ substance in tissue and wns deter mm^^^^ 

at autopsy. Those experiments were carried out at Columbia Uni 
vorsitv and the Monteliore Hospital, Bronx Now York^ 

The obiective o( those experiments was to measure the absorp 
tion bv di Heron t parts of thf body of strontium, a Prod^ct ol nuc^ 
ar fission and a component of nuclear weapons fallout. In order to 
• h'lp S^^^ ha7ards of strnntiun> to lmn>ans, the oxpormient- 



ers desired to determine the retention by different tissues of stron- 
tium compared to calcium; strontium mimics calcium chemically 
and concentrates in bone. As the scientific paper explained, sub- 
jects were chosen so they could be autopsied fairly soon after injec- 
tion: "Since autopsy analyses were employed, the patients were, of 
necessity, of limited life expectancy with cancer involvement, and 
cannot be considered as normal healthy adults." (Schulert et al.. 
145) , 

Ten patients were injected with about 1,5 nucrocurie per kilo- 
gram body weight of Strontium-85, and about 0.4 microcurie per 
kilogram of Calcium-45. Total doses would have been 64 to 114 mi- 
crocuries of strontium, and 17 to 30 microcuries of calcium. For 
comparison, the occupational maximum permissible body burdens 
are GO microcuries for Strontium-85, and 200 microcuries for Calci- 
um-45. These patients lived from 3 hours to 124 days. An additional 
terminal patient injected with strontium only survived for 251 
days, and one patient injected with calcium only survived (or 9(>0 
days. Patients ranged in age from 49 to 72. 

CATKC.OKV 12.001. NUMIlKIl 109 

Technetium administered to humans 

During 19()5, Technetium-95 (molnrUable) and woro adminis- 
tered to 8 subjects. Retention and absorption of lochnoliuin woio 
monitored by counting the bodies o( subjects aiul by rouiiling o.xcro- 
tiuris. l)f)ses were administered to subjects at \\\r Uni\ ptsity ol 
Washington, counting was carried out by the \'ni'tiU: Norlliwesl 
Laboratory, Richland. Washington. The Atomic Kneigy ( omniis- 
sion funded the work of the Pacific Northwest Laboratory. 

Technetium is a product oi nuclear fission and is ptosent m 
rather high concentrations in wastes Irorn nuclear reactors. At the 
time of these experiments, technetium was being separated from 
nuclear wastes at the federal facility near Richland, Washington. 
In addition, technetium was also used for medical diagnoses The 
objective of these experiments was to obtain information on the re- 
tention of technetium in the body, to help assign occupational expo- 
sure limits. 

Four subjects were injected, and four subjects were (ed techneti- 
um. Each subject received 20 microcuries of Tc-95m and (iO micro- 
curies of Tc-96. (For comparison, the occupational maximum per- 
missible body burdens are 70 microcuries for Tc-95m and 10 micro- 
curies for Tc-90.) Samples of sweat, plasma, tears, urine and feces 
were collected, and observations were made for up to (iO days on 
some subjects. rr. r» 

These experiments were reported in a scientific paper, T.M. Beas- 
ley et al., Health Physics 12, 1425-1435, IDOG. The Department of 
Energy reported there was no long term follow up of these subjects. 

CATK(;OKY 12.001, NUMBKR 110 

Promethium administered to humafis 

In 19(17. Promethium-143 was administered to 14 subjects. Ab- 
sorption and retention were followed by counting the bodies ol sub- 
jects, and by measuring t'he activity in blood and excretion sam- 



nies (i subjecls were injected with proniethiuin and obscrvod for re- 
tention. 2 subjects drank orange juice with promethium in soK't'?" 
G subjects were injected with promethium and then injec ed w.th 
the chelating agent diethylenetriaminepentaacetate 03] I A), and 
the ability of DTPA to remove promethium from the body was ex- 
amined. These experiments were funded by the Atomic Energy 
Commission and were carried out by the Hanford Environmenta 
Health Foundation and the Battelle Memorial Institute, both at 
Richland, Washington. . .1 * 

The experiments were conducted to determine the uptake, reten- 
tion, distribution, and excretion of promethium m hunians. I he in- 
formation obtained would help to develop an excretion model for 
diagnosis of promethium in humans, to form a basis for radiation 
exposure, and to .determine the dose from accidental exposures. 
These considerations were relevant to occupational exposure ol per- 
sons handling promethium. . . r »u- t..,« 

Injected subjects received 0.1 microcunes of promethium. iwo 
subjects drank 10 microcuries of promethium. Administered prep- 
arations wei«; mostly PN-143. but some Pm-H4 was also present 
Little pronu-lhiiim wms retained by the two subjecte who drank it. 
llowcwer, about half of the injected promethium deposited in the 
liver within ;i few minutes, and most of the remaining promethium 
deposited in the bon.- within the next r, hours. Subjects were fol- 
lowed for one year, during which this distribution remained un- 
changed. The eifectiN.Miess of DITA in enhancing excretion ()l pro- 
methium declined wiHi time: When DI I'A wns injected .«) minutes 
after pn.n.ethium. il removed '.)<> percent of the radioactive materi- 
al; after 2-1 hours, it removed only 25 per.cnl; and after KO days, il 
removed only ^ peireiit . 11 1? 

These experiinenls were rc))orled in a scieiilinc pai«'r. 
Palmer, I.C Nelson. Ileallh Physics IK. r.'.HW. li.7(. The Depart- 
ment of Energy reported that no follow up was conducted beyond 
the one year observation after the experiment. 

CATKC-.OHY 12.0(11. NUMIlKIt 111 

PhtisiihoniK .7J injci lcil into hiniiaii.i 

During mV.l live subjects were injected with Phosphorus-.T2. 
Three of the subjecls were patients at the University of Oregon 
Medical School who received the P-32 as part of the therapy for 
blood diseases. The other two subjects were injected at the Swedish 
Hospital in Seattle for purposes only of calibrating equipment. 
These experiments were funded by the Atomic Energy Commission 
and carried out by the Battelle Memorial Institute, Richland. 

^The"e[isons for cat tying out these experiments were described in 

a scientific paper: 

K.sl, i.ml waUrfoul th.H l.-. tl in iIk- Columbii. Ilivei d..svnslrcam from 
foMl r. .cto,s ..o,ui,e radi.M.ucli.Ivs .hat ontiT lhe nvor w.th Ihe " 

,1, V'-V I lir. /.n th' |)iin. i|.:il nu. li.l-s Inund. suckers :,nd whilofish usu- 
ally (..i.lain llu- Ki. al. si . (.ncr..lri.lli.n mI <.hfso nuflid.-; Sine- sportsmen obtam 
nd th,- «at. rlo«l and Hsh Iron, the . olun.hin K ver I.elow llanl.-rd, n method 
- of m.>a<urinK tlu- low Irwl l.odv l.urd. n ol Ihes..- nuclulcs in humans is n.-cdud. Siiue 
fiivZi. is Ka.nnia .Mnillo.. ho,l> hurdi'MS down to I iir |nan..c.iiu-| can easily he 
n.ei.M,i..d in a wlmL IvL o.inl,., l-o l. r ■::• h is d.-. rih. d an expr. imml in whiili 



n subject ate a weekly meal ol whilell.sh and Ihe acciimulal ion ol the ''-^f" '''e 
ody was studied. :t2 does not en.il a j;anima ray and it ' i'l^rto 0 

nre prob.ihly Atomic Energy Commission documents.) 

One subject was injected with 425 no of P-32 A second subject 
was injectid with f.Ol) nc. then reinjected after 28 days with 425 nc 
more. Injection doses for the other subjects were not reported. I his 
same scientific paper reported another experiment where humans 
ate radioactive fish: 

One reason for developing a sensitive, in vivo counter for :i2-l' was to measure 
,K.ople who eat Jolumbia River Csh, The siBnincnnce t^is intake w. h re at.. m^^^^ 
h,. maxiinuni Dermissiblc body burden has been discussed in a.iot i.-r p.il hcation 
1. FWeTC"ts ate lb ...ach-..f whiler.sh which hud been caught ,n the C olumb 

i've AlteTaliowinK 1 day lor absorption ol the f^'-^i:^;;^:,,'^r\w'^ li 
lor 20 mill with the Iradiation counter and showed body burdens .1 <», I m, ^ . j^, 
and •':! nc The mnxin.um permis.sible body burden for occupational exp.isure is 

(-.mil) nc: (Ibid., ml. It. leience 1 is IIW-KO'.MII.) 

The Department of Energy reported that no follow up was con- 
ducted on these experimental subjects. 

CATF.COHV I'i.Oni. NUMMKK I2K 

Humans inhaled tritium 

During V.m, six subjects each inhaled "a lew" millicuries "< [• ''■'- 
urn. (For c.miparis..n. the maximum pern.iss.ble ^><VM<;.'tt''n;'l '-" .v 
burden for tritium is 2 millicuries.) Tritium cotice-.tratioM m . . o 
was monitored for the foll.,wing 15 days. These exp.- nm-K e 
funded by the Atomic Energy Commission and were ..M.n. rl n.it ..I 
the I.OS Alamos Scientific Laboratory. New Mexicx). . 

The objective of this experiment, was to investiga e * 
nppearance of tritium in urine. This knowle. ge would help in tbt 
Slishmenl of occupatitmal exposure limits. No loH-nv .,|. on 
these subjects was reported. 

CATKCOItY l >.()0:t, NtlMllKIl 17 1 

liiuHoartire nwtnial (ulministcrcl to humam^ to rnlilmitr rifuip- 
mm I 

Between l!)(i5 and 1!)72, S individuals were involved in 1=' [lil'l-^- 
cnt human experiments. All eight were eriiployees of ^l^^ •d«l"'JJ " 
vision of the Atomic Energy Commission. In four experiments, sub- 
iecls inhaled Argon-41; in nine ^^P^l'^^V^'^,.'^^^^^^^^^ 
capsules containing microcune amounts of radioactivity, these cx 
pefiments were funded and carried out by the Atomic Knergy Com- 

""ThTobicctive of this experiment was to calibrate instruments 
that measure radioactive substances inside the human b()ciy: sucb 
instruments are usually used to examine workers accide^^^^^^^^^^ ex^ 
nosed or hospital patients receiving radioactive "^' '"^ 

5?agnostic purposes. A secondary objective <'f ^he exper.men s was 
to examine the metabolism of radionuclides ingested oi iiih.iled hy 

''"sT.me of these experiments were reported in .scientific pap(;rs. In 
Ihe IlIIl tt of>xperi.n«.nts,-»,ne subject was fed one microcune of 



Manganese-54; another subject was led an unspeciHed amount ol 
Iodine-131 (J.I. Anderson and D.CJ. Olson. Health Physics 13, 71!)- 
732, 1967). In a second set of experiments, individual subjects were 
fed 3.5 microcuries of Cesium-132. 1.9 microcuries of Potassiunv42, 
or 1.1 microcuries of Manganese-r)4. In addition, 4 subjects inhaled 
Argon-4l in amounts of 1.3 to 2.2 microcuries (D.O. Olson. Health 
Physics 14, 439-447, 19n8). In a third experiment, one subject was 
fed 1.5 microcuries each of Cobalt-()0 and Cesium-137 Ul.I. Anderson 
and U.G. Olson, Health Physics 23, 325-332, 1972). 

The Department of Energy reported there was no medical follow 
up of any of these experimental subjects. 
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OTHER SUMECrrS 

Where some or all of the human subjects are likely to be vulnerable to coercion or 
undue hinuence. such as persons with acute or severe physical or mental illness, or 
persons who nre economically or educationally disadvantaged, appropriate addition- 
al safeguards must be included in the study to protect the rights and welfare ol 
these subjects (4r, FR 4(;.nn 

It should Uv noted that under these roKulalions. the experiments Previou.sly de- 
scrihcut with prisoners, and which used minors as subjects, would have been strictly 
pr ohih J in addition, many other experiments used patients -'^h severe .1 In^^^^^^ 
or who were d.sudvantaKC'd. and there is no indication that sale^unrds were incorpo. 
rated into the experiments to protect these subjects. 
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APPENDIX 



CunilKNT KeUKKAI. UeiUM.ATKINS on TIIF I'IU)TKI'TI(»N OK HuMAN SlHl.IK(TS 

Current reRulations on the use of human subjects for experiments are described 
in Title 4r,, Code of Federal Hegulations. Part AW rlf, CFR HJ». revised a*^ ol October 
1. !<isr,. These regulations call for special requirements when pns.-fiers. children, or 
«»ther specified categories of persons are used as sul>jects. 

CF.NKHAL PROVISIONS 

Experiments on human subjects must satisfy the following criteria: 
(I) Risks to subjects should be minimized. 

VI) Risks to subiects should be reasonable in relalinn to anticipated bi-m-hi'v 
the importance of Ihr knowled^'i' that may reasnnably be exp«M li-d 1o ri'snlt. 
Cil Subjrcis sbnold l>r sr-lcrlcd in an iM|iii(;ihlc niannet . 

(tl Infonnrd consrni shall bo sn^l^•b» (rum ra( li prn sprcl i v r ubjrrl m ibr subi.* • 
lej^ally autbori/i'd representative. Inlormed consent includes a rUar <|.-:rMpI i.'ii nl 
Ihr risks ami binelits of (be i-xperiin»'nlal pioci iliirr. I 1^ (Fit H! lib 

eitisoN Kii;; 

Itii.mrdiral nr bebavi.ua) rcsi^urb may iiivulvr i.ri- nnt-i := •n'-j--.! "iiK il iIm- 
pm pnsr «)ribe proposed reseaii b is lo: , 

(ll study llw |ii»ssible causes, fllects. and pri»cesses nf incaini at ii.n iw n| i rmnnal 
iM'bavinr; 

l2> studv prisons as insi itiit innal structures or prisoners as nuarcrrafr.l prrsnns: 
Cti conduct research on conditions particularly affectint^ prisom-rs as a clas- (lor 

example, vaccim* trials or other research on hepatitis, wbidi is morr pn valenl 

amon^ |)ri.soners lhan the general populati<ml; 
I h examine practices, both accepted and exp<MinuMilal. wliicb have the inlenl and 

reasonable probability of improvinp the health or well-bi-inM t.f Ihr stibjecl. < l:> Hi 

nin.nitKN 

A child is an individual who has not attained the le^al ar.e for consi ril In treat 
ments or procedures involved in the research, under the applicable laws of Ibt- loca- 
tifin where the research is to be conducted t-IH FR 1(i. H)'J> 

A child may be used as a subject only npoii receipt of permission Iroin Maients 
and assent frdm (he child, uiuler conditions where tlie child is judged capable ol pro- 
vi<lin« assont l ir» FR Ki.itWi. If fiermissioii and assrnt are obtanu d. rcsr.nrb c:u» Im- 
conducted only if one of the (ollowin^? conditions is rnci: 

(II The research po.ses no iireater lhan minimal risk i ir> FR M'». |U|) 

l2» The research presents more than nnnimal risk, but the procedure holds out 
the prospect of direct beneHt (or the individual subject or is likriy to tcnlnbolc lo 
the subject s well-beifl^' ( IT) FR Hi. »()r>i. 

Ctl The research presents more than mifiimal risk, does not bold out iho pm>pcct 
of direct beiu^lit lo the subject, but the procedure is likoly to yirld ^iMUMah/aldr 
knowledpe about Ibe subject's disord<»r nv condition vybich is ol vital nnporlam e f.»r 
understaruliri^i the dis(»r<ler <ir con<(i(ion i (Ti FR U\. UHli 

i h Tbr rose.irch pu sonts a ro.tsonablo opportunity to furtbrr Ihr undn >;landni,:. 
preven(i<nv, or idb viation ol a serif)us problem allectitiK Wn- beallb or wril.ue m| 
children ( IT. FR Ki.HlTi. 



HUMAN RADIATION EXPERIMENTS 

HISTORICAL BACKGROUND 



For three decades following World War II, several federal 
agencies conducted or sponsored experiments on human subjects 
involving radioactive materials. 

Many such experiments resulted in valuable medical advances 
and were conducted ethically. However, there are questions about 
whether subjects of some experiments were treated properly. 

Experiments on humans during this period were supposed to be 
conducted according to the "Nuremberg Code." This ethical code 
was developed in response to disclosures at the Nuremberg War 
Crimes Trials about Nazi medical experiments conducted on 
concentration camp prisoners. 

There are serious doubts now about whether some of the 
experiments conducted by the U.S. government on its own citizens 
did, in fact, meet the criteria of the Nuremberg Code. 

There are indications that in some cases: 

I 

(1) subjects were not notified that they were 
participating in an experiment; 

(2) subjects did not give proper written informed consent; 

(3) subjects gave consent, but were not fully informed of 
potential health consequences of the experiment; 

(4) experiments were conducted with disturbing frequency on 
subjects who could not reasonably be expected to fully 
understand what was being done to them - elderly people, 
retarded persons, infants, prison inmates and hospital 
patients suffering from terminal conditions. 

(5) some experiments served no therapeutic medical purpose. 

In 1986 a comprehensive report, "American Nuclear Guinea 
Pigs: Three Decades of Radiation Experiments on U.S. Citizens," 
was compiled under the direction of Rep. Edward J. Markey, 
chairman of the Subcommittee on Energy Conservation and Power of 
the House Committee on Energy and Commerce. The report identified 
31 experiments conducted by Department of Energy predecessor 
agencies on at least 700 persons. 

Rep. Markey 's report called on the Reagan-era Department of 
Energy to track down the subjects of the experiments or their 
survivors to provide medical follow-up where appropriate, and 
compensate for wrongful treatment. The Department responded with 
an explanation of the purpose of each experiment and disagreed 
with Markey 's conclusions that the experiments were conducted 
improperly or were of no medical value. 



HISTORICAL BACKGROUND ON FEDERALLY-SPONSORED HUMAN 
HISTORICAL^BAC^^^^ ^^VOLVING IONIZING RADIATION 



Human expenments involving ionizing radiation relative to the federal 
military and civilian nuclear programs have been numerous and span nearly a^ 
half century While several recently publicized expenments raise serious ethical 
que^^^^^^^^^ federal government has and continues to sponsor human smdies 
whe^Siere are v^idely recognized medical benefits. Nonetheless, it is important 
to examine those studies where ethical questions are raised and ^he^^^^^^^^ 
distinctions between saving lives and damaging them may have been blurred. 

TYPES OF EXPERIMENTS 
There are several categones of expenments of concern including: 

* riinir.! exneri ^-n^^ ^^-r. there >vas direct federal sponsorship little or no 
informed rnn-nnt ^-nth no medir.l henefits in Jhese delude: (a) 

injections of plutonium into 18 men women and children m 1945-46 by tlie 
Manhattan Engineering District; (b) deliberate internal exposures of 
radionuclides to workers at Atomic Energy Commission facilities in the 1950s 
and 1960's- (c) Injecting uranium in teraiinally ill bram tumor patients to 
^certain kidney damage; (d) feeding radium to elderly people in nursing homes; 
and (e) the inadiation of the testicles of 131 inmates at the Washmgton and 
Oregon state prisons between 1960-71. 

* riinir..! exne n ^^nt. wh.re there wf^s direct federal .s ponsorship where tliere 

^.1 . nnH non ^^^i^^l h.ne.fit, but where misfidministration 

194 cancer patients between 1959-75 in specially built facilities a DOE s Oak 
Ridge facility; and (b) the irradiation of 87 cancer patients at the Umverstty of 
Cincinnati to doses of radiation expected to be found on a nuclear battlefield. 

* riini--^! ^v p----"^^ ^'^^^^ fpHPr.l Povemment provided radioisotopes but 
HiH nnt directlv fv-^ <^^-'^^-- themselves: These include: (a) Giving some 
800 pregnant women iron-59 in the 1940's to ascertain nutntional infonnation; 
(b) Feeding retarded children radioactive iron and calcium in the 1950 s. 
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* Studies where military personnel were deliberately exposed to ascertain 
radiation risks and other information. These include: (a) having manned aircraft 
fly through radioactive clouds in the Marshall Islands in 1955; and (b) Giving 
army personnel and Alaskan Natives radioiodine in the 1950's to study how the 
thyroid effects the human body in cold conditions. 

* Studies where radiation was deliberately released to the environment These 
include: (a) the release of some 8,000 curies of radioiodine in December of 
1949 at the Hanford facility as part of a military experiment; (2) releases of 
radiolanthanum radioprotactinium and radiotantalum at DOE and DOD sites to 
develop radiological weapons; and (3) the point source detonation of plutonium 
warhead components a the Nevada test Site and the Marshall Islands. 

CATEGORIES OF GOVERNMENT INVOLVEMENT 

Over the years, various federal agencies have sponsored and/or provided 
funds and materials for human experiments involving ionizing radiation. Types 
of government involvement include, but are not limited to: 

* Studies supported by the Department of Energy and its predecessor agencies; 

* Studies supported by the Defense Department (Defense Nuclear Agency, 
Defense Atomic Support Agency, The Armed Forces Special Weapons Project 
and the Naval Radiological Defense Research Laboratory); 

* Studies supported by the National Aeronautical and Space Administration at 
Atomic Energy Commission facilities (Interagency Agreement 40-35-64). 

♦Studies supported by the Defense Department at Atomic Energy Commission 
facilities. 

* Studies supported by the Department of Veteran's Affairs. 



MEDICAL EXPERIMENTS: SUMMARY OF MAJOR CATEGORIES 

1. THE PLUTONIUM EXPERIMENTS. CONDUCTED DURING THE CLOSING DAYS OF THE 
MANHATTAN PROJECT, MASSIVE DOSES OF PLUTONIUM WERE INJECTED INTO 18 MEN, 
WOMEN AND CHILDREN. THE SECRET EXPERIMENTS WERE CONDUCTED ACROSS THE 
COUNTRY, INCLUDING NEW YORK CITY AND SAN FRANCISCO. IT IS UNCLEAR WHETHER 
THESE SUBJECTS WERE INFORMED AS TO THE NATURE OF THE EXPERIMENTS. 
INFORMATION ON THIS AND SOME OF THE OTHER ITEMS LISTED BELOW WAS PUBLICLY 
RELEASED IN THE MID-1 980'S AS PART OF CONGRESSIONAL INVESTIGATIONS 
CONDUCTED BY MR. MARKEY AND THEN-REPRESENTATIVE AL GORE. 

2. PRISONER EXPERIMENTS. STUDIES IN THE 1960'S, SPONSORED BY NASA AND THE 
DEFENSE DEPARTMENT, INVOLVED IRRADIATION OF THE TESTICLES OF 
APPROXIMATELY 130 PRISONERS IN THE STATES OF WASHINGTON AND OREGON. 
ALTHOUGH THE PRISONERS WERE APPARENTLY GIVEN SOME INFORMATION ON THE 
NATURE OF THE EXPEFtlMENTS AND WERE PAID SMALL SUMS FOR THEIR 
PARTICIPATION, THE ADEQUACY OF THIS "INFORMED CONSENT" WILL BE AT ISSUE. THIS 
WORK WAS ALSO RELEASED IN THE 1980'S. 

3. EARLY NUCLEAR MEDICINE EXPERIMENTS. IN THE 1950'S AND 1960 S, FACILITIES 
FOR THE IRRADIATION OF PATIENTS WITH CANCER AND LEUKEMIA WERE 
CONSTRUCTED AT OAK RIDGE. THEY WERE PART OF THE HUMAN EXPERIMENTATION 
PROGRAM FROM 1960 - 1975 IN WHICH APPROXIMATELY 200 PATIENTS LIVED IN THESE 
FACILITIES AND RECEIVED VARYING - BUT SOMETIMES VERY LARGE - DOSES IN AN 
ATTEMPT TO PROVIDE IMPROVED RADIATION THERAPY FOR MALIGNANT DISEASES. THIS 
INFORMATION WAS ALSO RELEASED IN THE 1980'S. 



4. DEFENSE EXPERIMENTS INVOLVING EFFECTS OF NUCLEAR WARFARE ON 
TROOPS. BETWEEN 1960 - 1971, THE DEFENSE DEPARTMENT SPONSORED A PROGRAM 
AT THE UNIVERSITY OF CINCINATTi. SOME 87 TERMINALLY ILL PATIENTS WERE 
EXPOSED TO LARGE DOSES OF RADIATION COMPARABLE TO THOSE EXPECTED TO BE 
FOUND ON THE BATTLEFIELD. 

5. THE FERNALD SCHOOL EXPERIMENTS. IN THE PAST FEW DAYS THE PRESS HAS 
REVEALED EXPERIMENTS CONDUCTED ON "SCORES" RETARDED YOUTHS AT THIS 
BOYS' SCHOOL NEAR BOSTON. APPARENTLY UNDER THE SPONSORSHIP OF THE 
ATOMIC ENERGY COMMISSION, THE EXPERIMENTS INVOLVED THE INGESTION OF 
RADIOACTIVELY-CONTAMINATED MILK AS A FORM OF A TRACER TO EXAMINE DIGESTIVE 
PROCESSES. WE ANTICIPATE LEARNING MORE ABOUT THIS IN OUR REVIEW. 

6. VANDERBILT UNIVERSITY EXPERIMENTS. IN THE LAST FEW DAYS, THE PRESS HAS 
REVEALED EXPERIMENTS CONDUCTED AT THE VANDERBILT UNIVERSITY HOSPITAL 
FREE PRE-NATAL CLINIC AND FUNDED BY THE ATOMIC ENERGY COMMISSION. THE 
EXPERIMENTS INVOLVED INGESTION OF RADIOACTIVE MATERIALS IN PILL FORM BY 
HUNDREDS OF PREGNANT FEMALES ENTERING THE CLINIC FOR FREE PRE-NATAL 
CARE. THEY APPARENTLY WERE GIVEN NO NOTICE OF THE EXPERIMENTS, AND 
APPARENTLY NO CONSENT WAS RECEIVED. AT LEAST THREE CHILDREN OF THESE 
PREGNANCIES ARE REPORTED TO HAVE DIED AT A PREMATURELY-YOUNG AGE AND WE 
ARE RECEIVING HOT LINE CALLS FROM PERSONS WHO MAY HAVE BEEN INVOLVED 
WITH THIS WORK. 



7. RADIOACTIVE IODINE INFANT EXPERIMENTS. RECENT NEWS REPORTS INDICATE 
THAT HUNDREDS OF INFANTS WERE INJECTED WITH LOW LEVELS OF RADIOACTIVE 
IODINE AROUND THE COUNTRY. THE EXPERIMENTS WERE DESIGNED TO DISCOVER 
METHODS OF DETECTING THYROID DISEASE IN INFANTS AND YOUNG CHILDREN. WE 
HAVE INCOMPLETE INFORMATION AS TO ANY CONSENT RECEIVED. 



j^^^Amqricans recofled whe the Nazis conducted brutal , 
ieipei^ was leafhihg bf 

ih<»e hbifbis/ttSV^^ into 18 people 

without theirjnfo to see how the element that ; 

fuels atomic bombij reacts in the body. The identities of these 

—iliuinaii-guineaHpi 
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The 

Hdtonium 

^Experimcnl 



■ be cxperxzDcnt began b tbe bot, 

■ fretful dawn of the Atomic Age in 
H quiet hospitals far removed from 
H Ac New Mexico desert wbereici- 

^^B^ entists were putting the finishing 
touches on a *'gadgcf that would 
ahcr the course of history. 

In the wards of the sick and dying, syringes were 
loaded with an ingredient so secret it was known 
ooly as ''tbe product.** Then, in quick sucoessioQ, the indies were phznged into 
the veins of an auto accident victim in Tennessee, a cancer patient in Chica- 
go, a house painter in San Francisco. 

The {product was plutonium, the highly radioactive substance that wuld 
power tbc brilliant mushroom cloud over Alamogordo three months latctBut 
what did plutotiium — the ingredient in a weapon that President Truman 
w^uld boast harnessed the power of the universe — do in the human body? 
'Ho^v^Iong did it circulate in the Mood? Where did it lodge in the booe? Hew 
quickly was it excreted? 

The experiment was approved by tbc U.S. Array^ Manhattan Project, the 
wartime machine that developed the atomic bomb. Soine contemporary ici- 
CTtists coinpare the project to the human experiments conducted i^ 
many. Others defend it 

In all, scientists injected ISpec^lc with plulonium between 1945 and 1947. 
Even as the phjtooium was being administered, the Army colooel Usted in doc- 
uments as primari})' responsible for the experiment was describing plutonium 
IS the ""most poisonous chemical known.** 

The patients were ordinary j)eoplc with one thing in common: life-threaten- 
ing illnesses thai made survival beyond 10 years ** highl y improbable.*' They 
included a boy of slight build who was just two months shy of his fiAh birth- 
diy, a mahxxirished aJcobob'c, in 85-pouQd woman suffering from widespread 
cmnccr. 

With the possible exception of one patient. The Tribune found no writxen 
evidence dial any of the patients wm informed oftbe nature of the experiment 
or gave consent Most of them probably. went lo their graves not knowiiig they 
had been injected with one of the nx>st potem caiKer-producing chemicals on 
Earth. 

One patient received ''many times the ao-caDed lethal tocbookdoae** of ph)- 
tooium. That patient and five others received radiation doses to the booe that 
a (dentist 30 years later calculated as being hi^ enou^ to cause tumocs. 

Ooe*third of the patients outlived their doctors* grim predictions, and in the 
early 1970s, four still were living when a follow-^ s&idy began. Scientists 
took urine, blood and stool san^les from three to measure the plutonium 
lemaining in tiieir bodies. Scientists also sought exhumations of deceased 
pctients. 
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Ncitbcr tbc airvivors tot tbc relatives of tbc deceased plutonhim p«tiaxts 
initially were told the real reason for tbc ^j/msnxsA interest In kxdc cases. • 
tbc relatives were lied to wbcD pcnnission for exhumation was sought . 

This is ooc of the great dark stories of tbc nuclear »d Makhi- 
jani. president of the Institute for Energy and Environmental Research in 
Washington, D.C., a noD-profit group thai studies nuclear issues. The public 
is D0( aware of tbc depths to which many univcrritics, doctors and scientists 
descended'' 

Los Alamos National Laboratory played a major role in tbc cqwimcnt's 
Trrsx phase. Tbc lab analyzed tbc excretion samples of tbc patients iiycctcd in 
a Rochester, N.Y., hospital and later published a classified report that has 
becon>c tbc defmitive source docun)cnl 00 tbc ocperimc^ 

Tbc data, some ^dentists say, helped pn^cect tboil^^ 
fccilities from being o/crcxposed to plulonium and did nrt Kwm the pcticnts 
cr cootnbuic to their deaths. (>bcrs say tbc expcrment was uncl^ 
adeacc because, among other reasons, tbc sample size was too wn a ll 

Tbc cDqwimcnt itself has received limited attexh 
tioo in tbc p^^^ But to this day, tbc patients* iden- 
tities have been known by numbers only. 

Sa years ago, Tbc Tribune began a scani to fmd 
them. Wc thought tbcy deserved to be rcmcmbcrBd 
as something more than numbers, somcthmg more 
than laboratory «nrmAk who contributed to science 
t wealth of data on bow plulonium is deposited in 
the human body — its bean, skeleton, even its 

isbes. 

Worldng with scant data finom scientific l ep mts and a few clues from gov- 
ernment documents, we determiDcd 6>c identities of frve of tbc 1 8 patients. 

In tbc next few days, Tbc Tribune will tcU you bow these onhnary Ameri- 
cans unwittingly were SNvrpt up by tbc hot winds of tbc Atomic Age. Wc also 
will tcU you about bow their families wcrcn*l told tbc truth for almost 50 >«rs. 

Tbc fir^ patients found was a railroad porter named Elmer Allen, identi- 
fied in records as "CaJ-3.'' Elmer was injected with Plutonium in tbc left calf, 
and three days later, his leg was amputated for what was flxHoght to be a pre- 
eustsng bone cancer. 

The second patient was a California bouse painter named Albert Stevens, 
known as '*Cal- 1 Albert received a massive dose of plutonium four days 
before undergoing surgery for stomach cancer. But he didn't have stomach 
cancer. Specimens of his ^Iccn, rib and body tisays later sbov»' up in a repon 
titled '*A Comparison of tbc Metabolism of Plutonium in Man and tbc Rat** 

Tbc third pjatient was *TIP-6 " a man turned John Mousso wbo suffered 
fixxn Addison ^ disease and struggled to make cods meet in a sroaD town out- 
side Rochester, N.Y. 

The fourth was Eda Schuhz Chariton, identified as "TtP-S" m official 
recorxls. Eda^ condition was monitored for almost 35 years by tbc Universi- 
ty of Rochester % Strong Men>OTial Hospital. Sbc underwent dozens of diag- 
nostic tests raiiging from X-rays to bkjpsics and barhm eoei^^ 
oped an obsessive fear of cancer. 

And finally, there was HP^P,** a man named Fred C. Sours, a political offn 
dal in a Rochester suburb whose body was exhumed 31 years after his death 
and sent to a national laboratory near Chicago. His remains were kq>t there 
for more than three years. 

Wbo are the others? The mabourisbed alcoholic? The auto •rradmt vic- 
tim in Tennessee? 

Wc don know. And tbc govcmment won't ny. 

We've filed two legal requests uxidcr tbc Freedom of Information Act with 
tbe Department of Energy, the sprawling agency that eventually took over 
many functions of tbe wartime Manhattan Project 
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The fir^ WES filed m 1989. The »ccod4 
,cvcD-pagc request based (XI tbc 1X)E^ 
itpcm detailing an mtcnial inqu^ 
ifccessor agcDcy» the Atomic Enc^ Qjom 

Wc 'vc received 5omc documents from tbc DOE, bui h is rtill witfaboldmg 
many of tbc most importanl records, web as medical Tiles and otbcr corre- 
raidcncc that wuM idco^ 

have a copy of the findings of its own investigation — an investigation thai 
Hjvolved teams of oflTiciak who revkwed numerous record^ 
views with scicntisis in 14 dties aaJ returned to Wa^^ 

ments. ^ 

Tbc Plutonium experiment began in the hubris of a new age. Among its 
advocates and ardiitccts were some of the brilliant young sacntist^ 
Alamos who, from behind protective lenses, watched on the morning of Juty 
16, 1945, ^^*cn a man-made explosion outsbooe the New Mexico sun. 

i b^df ''*r:^'jr/bz:cl2p&£d The Cold Wa^ 
dismamled Stii the DOE refuses to relinquish the kfc^^ 

of its darkest! 



-This is one of the great, daric stories of the 
nuclear era. The public is not aware of the 
depths to which many universities, doctors 
and scientists descended." 

Aijun Makhijani 
Institute for Ener©' and Environmental Research 

, . r « Washington; O.C 
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Secret Nuclear Research on People Comes to Light ^ 



By KEITH SCHNEIDER^ I 

For three decades after World War 
II. top medical scientists in the nation's 
nuclear weapons industry undertook 
an extensive program of experiments 
in which civilians were exposed to radi- 
ation in concentrations far above what 
is considered safe today. 

The experiments, at Government 
laboratories and prominent medical 
research institutions, involved inject- 
ing patients with dangerous radioac- 
tive substances like plutonium or ex- 
posing them to powerful beams of radi- 
ation. 

Now the Energy Department is do- 
ing an about-face, acxnowiecgmg tnat 
for the last six years it has ignored 
evidence of abuses and a Congressional 
request to uncover the full extent of the 
experimentation and compensate sub- 
jects. 

Enerpy Secretary Hazel R. O'Learv 
has promised a full investigation, mucTT 
of it focusing on whether civilians were 
fully informed of the risks and consent- 
ed to take part in the experiments. Mrs. 

O'Leary said it was clear in several 
cases she had personally reviewed that 
subjects had not been fully informed. 
But she and several of her aides also 
said it was just as clear that other 
experiments had been conducted in ac- 
cord with medical and ethical stand- 
ards of the time. 

During the years when much of . the 
research was undertaken, considera- 
bly less was known about the hazards 
of radiation. It was common in the 
195p*s, for instance, for shoe stores to 
use X-ray machines to fit customers. 

The Government's nuclear scien- 
tists, conducting their work as though 
atomic war were imminent, placed a 
lop priority on research to determine 
the affect of radiation on soldiers and 
civilians. And such research clearly 
advanced nuclear medicine to fight dis- 
ease and save lives. 

Although there have been glimpses 
of these experiments in the past, most 
recently in a 1986 Congressional inves- 
tigation, the Government has long 
fought efforts by journalists, private 
investigators and the families of pa- 
tients to make the full story known. 

Now Mrs. O'Leary has vowed to 
shine a bright light into what her aides 
say is a dark corner of America's cold 
war legacy. Prompted by a series of 
articles last month in The Albuquerque 
Tribune about one such experiment, 
Mrs. O'Leary has ordered the most 
thorough investigation ever of her De- 



partment's biomedical experiments. 

The investigation will be part of a 
larger effort by the Energy Depart- 
ment to declassify millions of pages of 
secret documents on past activities of 
the nuclear weapons industry. As part 
of that effort, the Department has 
hired six archivists to comb classified 
records at the National Archives. Mrs. 
O'Leary has also increased the number 
of employees in her own department 
who review and declassify documents 
from three to six, and she has an- 
nounced plans to train more people to 
do such work. 

In an interview. Mrs. O'Leary said 
the investigation was motivated by a 
"an obligation to put the public's mind 
at rest and expose things that need 
exposing." 

Her initiative, if successful, would 
help improve the department's image 
as officials work to resolve huge con- 
flicts over dismantling the nation's nu- 
clear arsenal and cleaning up its weap- 
ons plants. 

Prisoners Subjected to X-rays 

Two of the experiments under re- 
view by the department ended in the 
early 1970's and involved exposing the 
testicles of more than 100 healthy state 
prison inmates in Oregon and Washing- 
ton to very high levels of radiation 
from X-ray machines. Documents 
show that the prisoners were paid 
small sums to participate and were 
required to sign consent forms in order 
to take part. 

But Robert Alvarez, a special assist- 
ant in the Office of Policy Planning and 
Program Evaluation — and one of the 
many influential critics of the Energy 
Department who now work for Mrs. 
O'Leary said the consent forms had 
not fully explained the risks of the 
experiment, especially the risk of de- 
veloping testicular cancer. He added 
that no follow-up studies were conduct- 
ed on the men who participated. 

"These prisoner studies were clearly 
unethical." Mr. Alvarez said. 

But the study was defended by Dr. C. 
Alvin Paulsen, a retired professor of 
medicine at the University of Washing- 
ton School of Medicine who helped con- 
duct the experiments in that slate. He 
said he had kept audio recordings of 
interviews with inmates that showed 
they had been well informed about the 
intent of the research and the possible 
risks, inclijding cancer. 

Needed a Restricted Population 
"The question we asked was: What 
was the minimal effect of radiation 
that would interfere with the develop- 
ment of sperm?" said Dr. Paulsen, who 
is now 69 and lives in Seattle. "And 
given that there might be some de- 
crease in sperm production, would 
there be full recovery? 



"At that time, the start of the nuclear 
era, we fell it wouldn't be ethical to 
expose someone to radiation if we 
couldn't follow them up. Prisoners pro- 
vided an opportunity for us to follow 
these gentlemen for four and five 
years. We demonstrated that there was 
recovery of sperm, and we couldn't 
have done that in the open, mobile 
population." 

He said that even today "there is no 
evidence that irradiation induces tes- 
ticular cancer." 

But at least one research manager 
found some of the human experiments 
so alarming that he warned his col- 
leagues. In a memorandum on Dec. 12, 
1963, C. E. Newton Jr., a research man- 
ager at the Hanford nuclear weapons 
plant, warned, "The experiments do 
not appear to have been in compliance 
with the criminal codes of the state of 
Washington, and there is some ques- 
tion as to whether or not the experi- 
ments were conducted in compliance 
with Federal laws." 

When asked about this memoran- 
dum, a contractor who retains the rele- 
vant records said he did not have 
records of the experiments to which 
the memo referred. 

Other experiments, at th e Oak Ridgg 
National Laboratory Jn Tennessee, ex- 
posed patients with leukemia and other 
cancers to exceptionally high levels of 
radiation from cesium and cobalt iso- 
topes. Nearly 200 patients, including a 
6-year-old boy, were made subjects of 
the experiments before the Atomic En- 
ergy Commission called a halt to them 
in 1974, saying they had done little to 
benefit the patients. 

Openness Is Applauded 

There is no central repository for 
records on these or other medical re- 
search programs, said Dr. Tara 
OToole, the Assistant Secretary of En- 
ergy for Environment. Health and 
Safety, who will be heading the investi- 
gation. The records are stored at atom- 
ic laboratories, private medical 
schools and research centers across 
the country. Among the universities 
that will be searching for documents 
are the University of Chicago, the Mas- 
sachusetts Institute of Technology, the 
University of Rochester, the Universi- 
ty of California system, the University 
of Washington and Vanderbilt Univer- 
sity. 

Mrs. O'Leary's interest in such a 
potentially explosive subject has 
drawn applause from some of the De- 
partment's foremost critics. Tom Car- 
penter, a Seattle lawyer with the Gov- 
ernment Accountability Project, a le- 
gal group that represents Energy De- 
partment whistle-blowers, said: "She 
sees this as pan of the process of 
disclosure that is necessary to rebuild 
public trust in the agency. 

CONTINUED 
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••She's surrounded herself with ad- 
visers who were members of the public 
interest community, and they have told 
her this kind of stuff needs to get out. 

Even so. the Energy E)epartment 
said it faced legal barriers to disclosing 
information in its files, especially in 
complying with laws protecting the pri- 
vacy of patients or their families. 

Just how slow and cumbersome dis- 
closure can become was graphically 
illustrated over the last six months as 
the Energy Department sought files 
from the AronnnP Natiffr^l I.n^^^o^ 
outside Chicago on human experiments 
involving plutonium. 

One experiment, conducted from 
1945 to 1947. involved injecting 18 pa- 
tients with Plutonium, a dangerous ra- 
dioactive material developed for use in 
atomic bombs. The Albuquerque Trib- 
une tracked the stories of five patients, 
including Eda SchuUz Charlton, who 
was injected without her knowledge in 
a Rochester hospital in 1945. Apparent- 
ly not seriously ill at the time, she lived - 
until 1983, when she died at age 85. 

Eileen Welsome. a reporter at The 
Tribune, filed a request under the Free- 
dom of Information Act that the Ener- 
gy Department make public all its doc- 
uments relating to the experinrient. in- 
cluding the names of people who were 
injected. In May, Energy I^Partmenl 
officials asked Argonne to send the 
files to headquarters in Washington so 
ihey could be made public. 

Privacy Issue Looms 
But in the last six months, Argonne 
has sent only a few documents to the 
Department. Harry Conner, an Ar- 
conne spokesman, said lawyers for the 
University of Chicago, which manages 
the laboratory, were concerned that 
disclosing the identities of the people 
who were injected, all of whom have 
died, could violate the privacy of fam- 
ily members. 
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Last week, the University of Chicago 
agreed to release hundreds of pages of 
documents but only after officials 
there were persuaded that the depart- 
ment was sensitive to the privacy is- 
sues, Mrl Conner said. 

Marc Johnston, an Energy Depart- 
ment lawyer in Washington, said he 
was expecting the files to arrive over 
the next few weeks. Before they are 
made public, the departn^nt will re- 
view them and remove all names and 
any other information that could identi- 
fy the participants, a process that could 
take weeks more, Mr. Johnston said. 

Mrs. O'Leary and Dr. O'Toole said 
such steps were necessary. The investi- 
gation into human experimentation is 
likely to uncover information that sur- 
viving participants, members of their 
families, and the public will find quite 
disturbing. •'Does the public's right to 
know include releasing names." Dr. 
OToole asked. "It's not clear to me 
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that is part of the ethical obligation of. 
the Government." 

Administrators at some of the re-; 
search hospitals and universities in-' 
volved have said they are worried that 
unless the Energy Department is care- 
ful in how it releases the information, 
the reputations of their institutions 
could be harmed. Mrs. O'Leary has 
appointed a medical ethicist from 
Johns Hopkins University to help guide 
the department. 

Robert Loeb, the director of public 
information at Strong Memorial Hospi- 
tal at the University of Rochester,, 
where some of the studies were con- 
ducted, said: "In the 1940's, what was 
typical in research involving human 
subjects was for physicians to tell the 
patients that they would be involved in 
a study and not always give full deuils.. 
That is not the standard today. Many of 
these studies would be impossible to 
conduct t^ay." 
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Energy Official 
Seeks to Assist 
Victims of Tests 



By KEITH SCHNEIDER \ 

Energy Secretary Hazel R. O'Learv 
yesterday called on the Government lo 
compensate Americans who were ex- 
posed ao radiation from human medi- 
cal experimentation that the United 
States conducted for decades ' after 
World War II. 

Mrs. O Leary said her appeal on 
behalf of people who were used as 
subjects in the medical testing was 
prompted by the Government's long 
resistance to providing compensation 
to thousands of people in the Southwest 
known as **downwinders'* — those who 
asserted that they or members of their 
families were harmed by radioactive 
fallout from open-air testing of atomic 
bombs in the 1950's and early 1960*s. 

•*I looked at the history of the Energy 
Depanmeni with the downwindeTs 
where the department for some years 
really did battle with these people to 
hold off their ability to make claims.'" 
Mrs. O'Leary said in an interview. 
doesn't occur to me that is the posture I 
want to be in." 

•tMake These People Whole* 

Referring to the thousand or more 
subjects of radiation experiments, the 
Secretary added: "It seems to me thai 
my position ought to be, what does it 
take to make these people whole? If 
they can prove there was no consent 
for the experimentation and harm re- 
sulted from the experiments, they or 
members of their families are going to 
want something more than a formal 
apology." 

Mrs. O'Leary's first statement on 
compensation came in an interview on 
CNN yesterday morning after she was 
asked if she would consider compensa- 
iion. She replied: "Many have suggest- 
ed, and I tend to agree personally, that 
those people who were wronged need to 
be compensated. And we ought to go 
forward and explain to the Congress 
what has happened, and let the Con- 
gress of the United States and the 
American public determine what 
would be appropriate compensation. " 

The Secretary said she was acting 
largely on her own in calling for com- 
pensation for anyone who was harmed 
during the decades ol human medical 
experimentation conducted by the 
Atomic Energy Commission. The nu- 
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clear weapons industry laier came un- 
der the ownership and management of 
the Department of Energy. She said 
she notified the White House on .Mon- 
day that she would propose a measure 
to provide compensation. 

If approved by the Clinton Adminis- 
tration and Congress, it would be the 
fifth time since the early 1950's that the 
Government has compensated people 
put in jeopardy by radiation from the 
American nuclear weapons industry. 
The first four, however, were initiated 
by foreign governments or the Ameri- 
can victims. 

Two Departments in Conflici 

■Secretary O'Leary's comments were 
the first in which a head of the nuclear 
weapons industry initiated the Govern- 
ment's effort to apologize and compen- 
sate people who may have been 
harmed by its nuclear materials. 

Her appeal for compensation, 
though, puts the Department of Energy 
in direct conflici with the Department 
of Justice. In every other instance in 
which Congress considered legislation 
to compensate people. exposed to harm- 
ful levels of radiation, including the 
case of the downwinders in the South- 
west, the tort branch of the Justice 
Department's civil division has op- 
posed the effort. 

The department has also defended 
the Government in lawsuits, dating to 
the early 1950's. in which ranchers, 
soldiers, uranium miners and the in- 
dustry's own workers asserted that 
they had been harmed by radiation 
from the nuclear.weapons industry. 

Depanmeni lawyers are now" de- 
fending \hc Government in a case in 
Nevada in which the familie.<; of more 
than 200 weapons industry workers, 
most of whom have died, contend thai 
their relatives were injured or killed bv 
radiation from atomic bomb testing ai 
the Nevada Test Site northwest of Las 
Vegas. 

In that case, which began in Las 
Vegas on Dec. 13. several of the Gov- 
ernment's chief medical witnesses are 
doctors who conducted the human 
medical experiments that have come 
under Mrs. O'Leary's scrutiny. 

Three Witnesses Named 

One witness is Dr. Constantine Ma- 
letskos. a former researcher at the 
Massachusetts Institute of Technology 
who performed radiation experiments 
on retarded teen-age boy.s at the Fer- 
nald State School in Waiiham. Mass. 

Another is Dr. Clarence Lushbaugh. 
who directed several human medical 
experiments, mcludinp several .in 
which children were exposed lo radia- 
tion, ai a research insniuiion financed 
by the Aiumic Energy Commission in 
Oak Ridge. Tenn. Some of Dr. Lush- 
baugh s studies were hnlied in-the ear- 
ly 1970*s aficr officials of ihe commis- 
sion said they had done liiile to provide 
medical benefits for the patients in- 
volved. 
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A third uitnesF i? Dr. Eugene 
Saenper. a retired radiologist ai the 
UniyersH\- of Cintinn.it: College of 
.Medicine, whc m ihe 19bir5 and 7U's 
exposed iiidi,Lr:ii tance: paiieni.'^ lo 
levels of radiatiun ihai were known to 
make people- ncuiel> i!!. According lo 
records of the studies, which were pet - 
formed for the Defense Dep:ii tnieni. 9 
of the first AO people exposed to ihr 
radiation died wjthin 3s day<. 

All three doctors have mnmiained m 
interviews with Congressional re- 
searchers and iournalisis over the 
years that their work had been ethical 
and proper. 

Potential for Conflici 

Mrs. O'Leary s:iid she had r.ot talked 
with Janet Reno, the .A;torney General, 
but was awaie of tiie potential for 
conflict with the Justice Department. 
"I cannot imagine there would be any 
other posture that 1 could lake on this." 
she said. ' \ am also clear on the fact 
that the Justice Department may come 
from another position and point of 
view." 

The Justice Depanmeni today said it* 
would not comment on Mrs. O'Leary's 
proposal. 

Mrs. O'Leary's appeal for compen- 
sation came three weeks after she di- 
rected the Department of Energy to 
investigate the experiments, deter- 
mine their ethical and medical propri- 
ety, and locate test subjects or mem- 
bers of their famil.ies. 

Stewart L. Udall. who was Secretary 
of the Inieiiur m the Kennedy and 
Johnson Administration^, said yester- 
day that .Mrs. (»*Leary < appeal for 
compensation wa? bieaihiakine. 

"It's a very bold step," said Mr. 
Udall. who as a lawyer helped prepare 
the Nevada Test Site case and two 
others on behalf uf thousands of Ameri- 
cans who believed they had been vic- 
limized by the nuclear weapons indus- 
try. -'Hazel O Leary is talking to the 
count r\-. She is saying there were 
grievous things done in people and. in 
effect, she is apologizing to the country. 
But it's not clear anybody else m the 
Government is listening. The next 
thing the Clinton Administration ought 
10 do is pull cveryhody logciher so they 
can talk to each oiher." 



MEMORANDUM TO U. S. DEPARTMENT OF ENERGY STAFF 

FROM: MICHAEL GAULOIN, DIRECTOR 

OFFICE OF PUBLIC AND CONSUMER AFFAIRS 

SUBJECT- REFERRAL NUMBERS FOR PUBLIC CALLS ON RADIATION 
EXPERIMENTS AND RELATED SUBJECTS 

Many individuals have been calling the U.S. Department of Energy 
about the radiation experiments conducted by the Atomic Energy 
Commission and related subjects. The following information should 
help you direct the callers to the appropriate hotline or office: 

If you believe you were the subject of radiation experiments 
conducted by the Atomic Energy Commission, please call the Human 

Experimentation Hotline: 

1-800-493-2998 (8:30 a.m. - 4:30 p.m. EST H-F) 

If you believe that you were a participant in atmospheric nuclear 
testing or the bombing of Nagasaki or Hiroshima, please call the 
National Test Personnel Review Hotline: 

1-800-462-3683 (8:00 a.m. - 5:00 p.m. EST M-F) 

If you have a comment or complaint about the U.S. Department of 
Energy, please call the Inspector General's Waste and Fraud Abuse 
Hotline: 

1-202-586-4073 (8:30 a.m. - 4:30 p.m. EST M-F) 



If you have general questions about the U.S. Department of Energy, 
please call the Office of Public Information: 

1-202-586-5575 (9:30 a.m. - 5:00 p.m. EST M-F) 
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News Release 

FOR IMMEDIATE RELEASE 

BROWN PLEDGES QOICK ACTION ON REVIEW OF NUCLFAP MEDICINE RESEARCH RECORDS 
Washington^ Dec. 31 — secretary of Veterans Affairs Jesse Brown 

announced tliat VA will immediately look into nuclear medicine research 

conducted at VA facilities in the *40s and '50s. 

Said Brown / "We are collecting the records of clinical research 

conducted at VA hospitals which utilized nuclear medicine. In order to be 

certain that the research was properly conducted, I have ordered an 

immediate review of the circumstances surrounding this research at VA 

facilities." 

Brown stated, that Vh will cooperate fully with all interested agencies 
and members of Congress. "We plan to leave no stone unturned in our 
review of this research/" said Brown. "If we find that veterans were 
subjected to improper research, that would be morally and ethically 
unacceptable to me. We are going to look at all the facts and, if we 
determine that VA was engaged in any inappropriate research, we will 
disclose that finding to the American people, notify veterans involved and 
take appropriate action/' he added. 

VA is working closely with the Department of Energy and the Department 
V of Deffense. This cooperative effort will allow us to expedite our review 

of records that may contain information on nuclear medicine research. 

In addition, VA is asking the veterans service organizations to help 
the department raise awareness in the veteran community. 'Veterans who 
are concerned should call VA's national toll-free number — 1-800-327-1000 
— and their cases will be promptly investigated by VA personnel ," Brown 
added , 
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October 24, 1986 



The Honorable John S* Herrington 
Secretary 

Department of Energy 

1000 Independence Avenue r S.W. 

Washington, D.C. 20585 

Dear Secretary Herrington: 

As you knowr the Subcommittee on Energy Conservation and 
Power has been conducting an investigation into radiation 
experimentation for human subjects. I am forwarding to you the 
results of that investigation, a Subcommittee staff report titled, 
"American Nuclear Guinea Pigs: Three Decades of Radiation 
Experiments on U.S. Citizens." 

This report reviewed Department of Energy documents, which 
revealed the frequent and systematic use of human subjects as 
guinea pigs for radiation experiments sponsored by the 
Department's predecessor agencies. Some of these experiments were 
conducted in the 1940s and 1950s, and others were performed during 
the supposedly more enlightened 1960s and 1970s. The report 
describes in detail 31 experiments during which about 695 person? 
were exposed. 

In many of these experiments, individuals were exposed to - 
radiation which provided little or no medical benefit to the 
subjects. The purpose of several of these experiments was 
actually to cause injury to the participants. Many others sought 
simply to measure the effects of radiation on humans. American 
citizens thus became nuclear calibration devices for experimenters 
run amok. 

In a number of experiments, subjects received doses that 
exceeded presently recognized limits for occupational radiation 
exposure. Doses were as much as 98 times the body burden 
recognized at the time the experiments were conducted. 

Too many of these experiments used human subjects that were 
captive audiences or populations that some experimenters 
f righteningly perhaps might have considered "expendable:" the 
elderly, prisoners, hospital patients suffering from terminal 
diseases or who might not have retained their full faculties for 
informed consent. 
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Some of the more repugnant or bizarre of these experiments 
include the following: 

—Prom 1945 to 1947, as part of the Manhattan Project, 18 
patients believed to have limited life spans were injected with 
Plutonium. 

—Prom 1961 to 1965, at the Massachusetts Institute of 
Technology, 20 elderly subjects were injected or fed radium or 
thorium. 

—During 1946 and 1947 , at the University of Rochester, six 
oatients with good kidney function were injected with uranium 
llltTto determine the concentration which would produce renal 
injury. 

—From 1953 to 1957, at Massachusetts General Hospital, 
Boston, approximately 12 terminal brain tumor patients were 
!njec?;d Sith uraniuii to determine the dose at which kidney damage 
began to occur. 

—Prom 1963 to 1971, 67 inmates at Oregon State Prison and 64 
inmates at Washington State prison received '^-'^^yf^o their testes 
to examine the effects of radiation on human fertility and 
testicular function. 

—From 1963 to 1965, at the Atomic Energy Commission's 
National Reactor Testing Station in Idaho, radioactive iodine was 
purposely released on seven separate occasions. In one 
experiment, seven human subjects drank milk from cows which had 
grazed on iodine-contaminated land. 

-Prom 1961 to 1963, at the University of Chicago and A r go nne 
National Laboratory, 102 human subjects were fed "^^al fallout from 
the Nevada Test Site; simulated fallout particles containing 
radioactive material; or solutions of radioactive cesium and 
strontium. 

—During the late 1950s, at Columbia University and 
Montefiore Hospital, the Bronx, 12 terminal cancer patients were 
injected with radioactive calcium and strontium. 

These experiments, and others described fubcommittee 
staff report, shock the conscience and represent a black mark on 
the history of nuclear medical research. They raise one ma^or 
horrifvinq question: did the intense desire to know the ^ 
constqLnLl of radioactive exposure after the dawn of the atomic 
age llad American scientists to mimic the kind of demented human 
experiments conducted by the Nazis? Did the Department or its 
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predecessor agencies fund or sponsor programs which crossed the 
line that no scientific research can ever be permitted to 
traverse? 

While it is clear that present public and scientific 
officials are generally not responsible for these experiments, 
these circumstances nonetheless represent a historical, 
institutional failure. To compound the evil, in too many 
experiments, no long term follow up was conducted of subjects. 
While these experiments cannot be undone, though they must never 
be repeated, there are potential remedial steps that can be taken 
to help the victims who served as human nuclear guinea pigs. 

I therefore urge the Department of Energy to make every 
practicable effort to identify the persons who served as 
experimental subjects, to examine the long term histories of 
subjects for an increased incidence of radiation- associated 
diseases, and to compensate these unfortunate victims for 
suspected damages. A Defense Department program provides a model 
for such follow up. The Nuclear Test Personnel Review, 
administered by the Defense Nuclear Agency, is a registry for 
military personnel exposed to fallout from atmospheric nuclear 
tests. The primary objectives of the Review are to identify the 
approximately 200,000 Defense Department personnel involved m 
such tests, to determine their exposures, to identify incidences 
of death or illness, and to assist veterans m claims for 
compensation. 

If such an effort can be carried out for military personnel 
acting in the line of duty, surely a similar effort should be 
possible for the far smaller number of peaceful atomic soldiers 
used as unwitting human subjects in radiation experiments. i£ yc 
feel that new legislation would be necessary, the Subcommittee 
will be pleased to work with the Department to develop it. 

If you have any questions on the material in this letter or 
the Subcommittee staff report, please contact John Abbotts or 
Larry Sidman at 202-226-2424. I look forward to receiving by 
November 15, 1986 a description of the Department's plans for loi 
term follow up of these experimentally irradiated subjects, and 
your recommendation for what new legislation, if any, might be 
needed for compensation. 



Sincerely, 



Chai rman 
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Honorable Edvard J. v^rkev 

" -ne-g, and uooaer-i 
House of Represencatives 
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